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DES PLAINES RIVER LONG-TERM MONITORING PROGRAM:
VEGETATION ANALYSES AND HABITAT CHARACTERIZATION
EXECUTIVE SUMMARY
The purpose of this research is to evaluate habitat quality in a 13-mile reach of the lower Des
Plaines River by (1) characterizing the status of the aquatic macrophyte community, (2) monitoring
concentrations of toxic elements in sediments and aquatic vegetation, and (3) assessing
relationships of elemental concentrations between sediments and aquatic vegetation. Data from this
study are compared with earlier surveys of this site and with sediment chemistry data from other
Illinois waterways. Aquatic vegetation cover was estimated using low-altitude natural-color aerial
photographs, and in 1991 aerial photograph data were supplemented by a groundtruth survey to
document species composition. Sediment and macrophyte tissue samples were collected and
analyzed for heavy metals, PCBs, and dieldrin.
Aquatic vegetation cover has decreased during the last 4 years, from 46-60 ha during 1985-
1987 to 27.5 ha in 1991. The areas that experienced the most dramatic decline in aquatic
vegetation were the Du Page Bay (River Mile 277) and the Confluence (River mile 273). These
decreases are probably related to changing physical factors such as weather patterns that alter river
hydrology, changes in river use patterns (commercial and recreational boat traffic), and changes in
sediment load. Myriophyllum spicatum now dominates several areas of the reach, while
Vallisneria americana and several species of Potamogeton have decreased in abundance. The
emersed vegetation community, including Typha spp., Sagittaria latifolia, and Phragmites
communis, remained similar to that documented in previous surveys.
Concentrations of most metals and PCBs detected in sediments in 1991 were similar to those
detected in 1987, however, barium, copper, and mercury concentrations were significantly higher
in 1991. Metal concentrations were generally highest at Treats Island and lowest at Brandon Road.
These differences may be related to factors that influence the capacity of sediments to concentrate
trace elements, such as grain size or organic carbon content. Concentrations of cadmium, copper,
lead, and zinc in sediments from the study reach are comparable to concentrations in sediments
from other Illinois waterways that have received municipal and industrial effluents, e.g., the Grand
Calumet River, Lake Calumet, and Waukegan Harbor.
Trace element concentrations, PCBs, and dieldrin levels in macrophyte tissues collected in
1991 were similar to those measured in 1987, except for zinc concentrations in macrophyte roots,
which were significantly higher in 1991. Metal concentrations in plants from Brandon Road were
usually lower than concentrations in plants from the Confluence or Du Page Bay.
INTRODUCTION
Macrophytes are a key component of aquatic systems. They modify and diversify habitat and
fuel secondary production by producing oxygen, cycling nutrients, stabilizing sediments, and by
providing cover for fishes and substrate for fish food organisms (Raschke 1978, Wright et al.
1981, Wiley and Gorden 1984, Barko et al. 1986, Engel, 1990). Macrophytes modify sediment
and water chemistry ( Sculthorpe 1967, Westlake 1973, Hutchinson 1975, Dawson et al. 1978,
Chen and Barko, 1988), often by substance uptake and release (Hill 1979, Jaynes and Carpenter
1986, Smith and Adams 1986). Monitoring element concentrations in the sediments and the biota
of aquatic systems plays an important role in determining factors of enrichment, in tracking sources
of pollution, and in evaluating their status in the environment. This is especially true as the
presence of contaminants in aquatic systems continues to be one of the most pervasive
environmental problems of our time (Moore, 1991).
Inorganic contaminants, i.e., trace elements or metals, persist in the aquatic environment,
often cycling through sediments, water, and biota. The key to understanding and predicting their
transport and environmental availability, and to identifying sources and sinks, is the identification
and quantification of their associations on/in sediments (suspended and bottom) and their chemical
reactions within the system (Forstner and Wittmann 1979, Jenne et al. 1980, Horowitz 1991).
Trace metals entering the aquatic system are rapidly adsorbed onto, and transported by, particulate
matter. Because of the significant association with solids, monitoring pollutant concentrations of
both suspended and bottom solids will yield more valuable information than measured levels of
dissolved contaminants in water.
Under normal physiochemical conditions, trace metals associated with solids become
immobilized in bottom sediments. However, they do not necessarily stay there. Remobilization of
heavy metals from suspended material and from bottom sediments is potentially hazardous not only
for organisms in the aquatic system, but also for other users, including human populations.
Remobilization occurs when:
(1) elevated salinity allows other elements to compete with metal ions sorbed onto particles,
(2) changes in redox conditions, usually in conjunction with decreases in oxygen potential,
allows sorbed heavy metals to be released,
(3) pH drops causing increased desorption of metal cations,
(4) increased concentrations of complexing agents form soluble metal complexes with metals
that would otherwise be adsorbed to solid particles,
(5) biochemical transformations move metals from sediments to animals or plants causing
further enrichment along the food chain, and
(6) when direct discharge to the aqueous environment occurs through leaching or excretion
(Forstner and Wittmann 1979).
Macrophytes mobilize nutrients and toxic substances from deeper sediments to the water
column and top sediments (Howard-Williams and Lenton 1975, Welsh and Denny 1976, 1980,
McIntosh et al. 1978,Gabrielson et al. 1984, Campbell et al. 1985, Kraus et al. 1986, Smith and
Adams 1986). This mobilization occurs when substances accumulated by roots and rhizomes are
acropetally translocated to stems, leaves and reproductive organs. These substances may be
released into the aqueous environment through excretion during the plant life cycle or leaching
during plant senescence. They may also become available to the benthic community through
decomposing particulate matter. In polluted systems, this recycling pattern may influence habitat
quality by impacting aquatic fauna, and may ultimately affect human health.
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Accumulation of elements by aquatic vegetation is determined largely by availability in the
environment, morphology and biology of the plant species, and prevailing sediment conditions
(Gerloff and Fishbeck 1973, Cowgill 1974, Mayes et al. 1977, Mudroch and Capobianco 1979,
Schierup and Larsen 1981, Campbell et al. 1985, Everard and Denny 1985). Macrophyte uptake
of toxic substances is greater from sediments than from water primarily because (1) concentrations
are higher in sediments (Welsh and Denny 1976, Willford et al. 1987), (2) rhizomes, roots, and
root hairs provide a large surface area for uptake, and (3) the substances remain in contact with
macrophytes longer. Element availability in sediments is determined by physiochemical factors
including oxygen content, temperature, pH, hardness, salinity, organic components, heavy metal
complexation, and the chemical characteristics of each metal species.
OBJECTIVES
The purpose of this research is to evaluate habitat quality in the study reach by (1)
characterizing the status of the aquatic macrophyte community (2) monitoring concentrations of
toxic elements in sediments and aquatic vegetation and (3) assessing relationships of elemental
concentrations in sediments and aquatic vegetation. Data from this study are compared with data
from the Des Plaines River Long-Term Monitoring Program (1985-1987) (Sparks et al. 1986,
Tazik and Sparks 1987, Tazik 1988), and with sediment chemistry from other Illinois waterways.
BACKGROUND AND STUDY SITE DESCRIPTION
The study site is located in Will and Grundy counties, Illinois (Fig. 1). It includes 13 miles of
the lower Des Plaines River, from Brandon Road Lock and Dam, at River Mile (RM) 286 to its
confluence with Kankakee River at RM 273, where it forms the Illinois River. A tributary of the
Des Plaines River, Grant Creek, which enters the Des Plaines near RM 274, is also included in the
study site (Fig. 1). This river reach has been impacted by a variey of industries for many years,
and receives treated effluents from the Metropolitan Water Reclamation District of Greater Chicago
via the Sanitary and Ship Canal. As a navigable waterway, the lower Des Plaines River supports
considerable commercial and recreational boating traffic.
Historically, submersed and floating aquatic plants flourished in the Illinois Waterway,
including the lower Des Plaines River. In the early 1960's, submersed and all but one species of
floating macrophytes virtually disappeared from the Illinois River and its bottomland lakes. Since
then, there have been some reports of limited growth of more tolerant submersed aquatic plants,
including Potamogeton spp., Vallisneria americana, and Ceratophyllum demersum (Havera et al.
1980).
In the early 1980s observations of a resurgence in the aquatic vegetation at certain locations
along this reach prompted studies of the aquatic vegetation community and general habitat quality
(Sparks et al. 1986, Tazik and Sparks 1987, Tazik 1988). Research results showed that during
1985-1987 vegetation coverage ranged from 46 to 60 ha (of 693 ha total surface area) during the
peak of the growing season, and that over 20 species of common aquatic plants inhabited the
reach. Water, sediments, and aquatic plant tissues were analyzed for heavy metals, PCBs, and
organic pesticides. Water contained low levels of the contaminants (USEPA 1976). Sediments,
however, contained arsenic, cadmium, chromium, copper, iron, mercury, lead, and zinc at
concentrations higher than sediments from other lotic systems in Illinois (Kelly and Hite 1984,
IEPA 1984). Macrophytes also showed accumulations of some of these elements (Tazik 1988).
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MATERIALS AND METHODS
Field Collections and Aerial Photography
Aerial photography was used to track changes in the location and extent of plant beds in the
study reach during the peak of the growing season. Low-altitude natural-color aerial photographs
(provided by Commonwealth Edison Co.) were taken by Aero-Metric Engineering Co. on 31 July
1988, 7 August 1989, 27 August 1990, and 30 July 1991. A groundtruth survey was completed
between 29 July - 7 August 1991. During the survey, location and species composition of
vegetation beds were documented, and sediments and macrophyte tissues were collected for
chemical analyses (Table 1). Voucher specimens of all macrophytes selected for chemical
analyses were collected, identified (Fassett 1967, Swink and Wilhelm 1979), and archived in the
Illinois Natural History Survey herbarium (ILLS). Additional specimens were vouchered if their
presence had not been documented during previous surveys (Table 2.).
Aerial photographs taken in 1988-1990 were interpreted and data were recorded on base maps
produced during earlier studies. In 1991, groundtruth survey data were integrated with the photo
interpretation data and recorded on base maps. Base maps for all years, 1988-1991, were then
digitized, and stored as coverages using Geographic Information System (GIS) software,
ARC/INFO (Redlands, CA), on a SUN SPARC H GX workstation.
Vegetation and sediments were selected for chemical analyses from the same areas collected
from in 1987, including below Brandon Road Lock and Dam (RM 285.5), in the side channel at
Treats Island (RM 279.5), in the main channel border where the DuPage River enters the Des
Plaines River (RM 277), DuPage Bay, and just upstream of the confluence of the Des Plaines and
the Kankakee rivers (RM 273). These four areas were the most heavily vegetated in 1985-1987
and will be referred to as Brandon Road, Treats Island, DuPage Bay, and the Confluence for the
remainder of the report.
After each of these areas was examined for community composition and abundance, several
dominating species of aquatic macrophytes were selected for chemical analyses (Table 1). Some
species were selected because chemistry data were available for comparison from previous
surveys. Three replicate plants of each species were collected from the same bed, rinsed, and
separated into above- and below-ground parts. If a species was collected to provide continuity
with prior studies, but was not a dominant in the present community, just one plant was collected
and separated into parts (Table 1). Above-ground parts included stems, branches, and leaves, but
no fruits or flowers; below-ground parts included roots and rhizomes. Above-ground parts and
below-ground parts will be referred to as shoots and roots, respectively, throughout this report.
All root and shoot samples were placed in labeled, acetone-rinsed nalgene jars. Sediment
samples were collected to a depth of ~10 cm in the rooting zone of the macrophyte collected. Each
sediment sample was homogenized, then subsampled and stored in a labeled, acetone-rinsed
nalgene jar. All macrophyte and sediment samples were placed in an ice filled cooler for transport
to the Illinois Natural History Survey Analytical Chemistry Laboratory in Champaign, IL. Upon
arrival, samples were logged in and refrigerated for later analysis.
Table 1. Number and location of sediment and macrophyte samples collected in the Des
Plaines River for chemical analyses in 1991. Above-ground plant parts are
referred to as shoots, and below-ground parts are referred to as roots. The
number of replicates collected for each plant part for each species are given.
Collection sites are listed in order by river mile (RM) beginning at the upstream
end of the study reach.
Location Sediment Macrophytes Shoots Roots
Brandom Dam 1 Eleocharis acicularis 1 1
(RM 285.5) 1 Myriophyllum spicatum 3 3
1 Potamogeton cripsus 3 3
1 Potamogeton nodosus 3 3
1 Potamogeton pectinatus 1 1
1 Vallisneria americana 3 3
1 Zosterella dubia 1 1
Treats Island 1 Myriophyllum spicatum 3 3
(RM 279.5) 1 Potamogeton cripsus 3 3
1 Sagittaria latifolia 3 3
1 Vallisneria americana 3 3
DuPage Bay 1 Myriophyllum spicatum 3 3
(RM 278) 1 Potamogeton crispus 3 3
1 Potamogeton nodosus 3 3
Confluence 1 Myriophyllum spicatum 3 3
(RM 273.5) 1 Potamogeton nodosus 3 3
Statistical Analyses and Data Handling
Coverage data from aerial photograph interpretation and from the ground truth survey were
combined and entered into the GIS. The GIS combines database management and cartiographic
functions, and is capable of integrating spatially oriented information from a variety of sources.
For example, vegetation cover and chemistry data generated during this project could be integrated
or associated with hydrological, geological, or other biological and chemical information from the
same location. The GIS electronically stores spatial information as ARC coverages and related
tabular data in INFO files. Maps were produced indicating the location, extent, and type of
vegetation present in each of six designated segments. INFO was used to tabulate and calculate
coverage data for each segment and for the entire reach.
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Table 2. Macrophytes collected from the Des Plaines River (RM 273-286) in
July and August 1991and archived in the Illinois Natural History Survey
Herbarium (ILLS).
Brandon Road Lock and Dam
Vallisneria americana Michx
Myriophyllum spicatum L.
Potamogeton crispus L.
Potamogeton pectinatus L.
Potamogeton nodosus Poir.
Sagittaria sp.
Zosterella dubia (Jacq.) Small
Eleocharis acicularis (L.) Roem. &Schultes
Treats Island
Sagittaria latifolia L
Lythrum salicaria L
Typha latifolia L.
Vallisneria americana Michx.
Myriophyllum spicatum L.
Potamogeton crispus L.
DuPage Bay
Vallisneria americana Michx
Myriophyllum spicatum L.
Potamogeton crispus L.
Potamogeton nodosus Poir.
Potamogeton pectinatus L.
Zosterella dubia (Jacq.) Small
Will County Forest Preserve Island
Potamogeton pectinatus L.
Confluence
Potamogeton nodosus Poir.
Myriophyllum spicatum L.
Vegetation data for the study reach and all segments within the reach are divided into two
categories, submersed and emersed vegetation. Floating-leaved species are included in the
submersed group. Vegetation that could not be identified as submersed or emersed from the aerial
photographs is categorized as 'vegetation' on maps and tables. For graphical presentation of the
data, the category 'vegetation' was divided equally between the emersed and submersed groups
because in most cases the unidentified vegetation occurred in locations where there had been a shift
in the dominant vegetation type between groundtruth surveys. Vegetation cover is expressed in
hectares. To depict relative changes in vegetation cover between segments withiin each year, and
relative changes of a given segment between years, cover is expressed as a percentage. Vegetation
cover is expressed as a percentage of the total vegetated area in the entire study reach, and as a
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percentage of the emersed and submersed vegetation communities. For ease of comparison,
coverage data from 1985-1987 are presented in tables with the data from this study.
The 13-mile study reach was divided into six segments for presentation of the cover and
community composition data. Segments were delimited without separating heavily vegetated
areas. Results and discussion focus primarily on those segments previously identified as most
heavily vegetated and those where macrophytes and sediments were collected for chemical
analyses. In previous reports, the reach was divided into 8 segments. However, due to changes
in vegetation cover, Segments 6, 7, and 8 (Sparks et al. 1986, Tazik and Sparks 1987, Tazik
1988) were combined into Segment 6 in this report. Data for segments 6, 7, and 8 in previous
studies have been integrated for comparison with 1991 data. Vegetation maps for all segments in
1988-1991 are given in Appendices B through G.
Chemistry data were analyzed using Statview SE+Graphics on a Macintosh computer. A
conservative approach was adopted for statistical analyses of data reported below detection limits.
In cases where concentration of an element was below the detection limit, detection limit
concentrations were substituted for that sample. Simple linear regression analyses were used to
examine substance relationships in each type of sample collected. Analysis of variance (ANOVA)
was used to test for differences in elemental concentrations in macrophyte roots, macrophyte
shoots and sediments between collection sites. Students t-test was used to examine differences
between years (1987 and 1991) (Sokal and Rohlf 1969, Rohlf and Sokal 1969). Significance level
used for all analyses is p<0.05. All analytical chemistry results are reported in parts per million
(ppm) dry weight except for mercury (Hg), which is reported in parts per billion (ppb) dry weight.
Chemical Analyses
Illinois Natural History Survey Analytical Chemistry Laboratory, under contract with
Commonwealth Edison Company, analyzed the macrophyte and sediment samples collected during
this study. A brief description of sample preparation, digestion, and analysis is given here. Refer
to Appendix A for information on laboratory procedures.
Macrophyte samples were rinsed in deionized water, pulverized in a Spex #8000-11
Miller/Mill, and freeze dried in a Virtis 10-100 Unitrap freeze-dryer prior to analysis. Sediment
samples were homogenized, subsampled, and freeze dried.
Total Cation Analysis:
Freeze-dried macrophytes and sediments were digested with nitric and perchloric acids by
heating in a Kontes Kjeldahl rotary digestion apparatus. Digested samples were analyzed for
cations using a Jarrell-Ash Model 975 Atomcomp (inductively coupled argon plasma)
spectrometer.
Mercury Analysis:
Dried sediment and macrophyte samples were digested using sulfuric acid, nitric acid, and
potassium permanganate and heated in a water bath for 2 h. Samples were cooled and analyzed
using cold-vapor atomic absorption spectroscopy (Fisher Model HG-3 mercury analyzer).
Pesticide and PCB Extraction:
Macrophyte tissue and sediments were digested using potassium hydroxide and ethanol and
then separated using methylene chloride and hydrochloric acid. Samples were boiled and
fractionated using hexone or acetone. Eluates were boiled under a Snyder column for gas
chromatograph analysis.
RESULTS
Macrophyte Taxa
One new species was collected from the study reach in 1991, Zosterella dubia (Jacq.) Small
(Tables 2 and 3). In 1991 Myriophyllum spicatum L. was identified at all locations where
Myriophyllwn sp. had been documented in previous surveys. It is likely that M. spicatum was the
Myriophyllum species present in 1985-1987 (Tazik 1988). Sagittaria sp. was found in the riffle
area just below Brandon Road, but the species could not be determined. Lythrum salicaria had
been identified in Grant Creek in 1986, and in 1991 it was located in the side channel at Treats
Island. Four species, Potamogeton zosteriformis, Ceratophyllum demersum, Nympheae
tuberosa, and Nelumbo lutea, collected during earlier surveys, were not found during the
groundtruth survey in 1991.
Vegetation Cover and Community Status in the Des Plaines River (RM 273-286)
In general there has been a reduction in aquatic vegetation cover since the survey in 1987
(Tables 4 and 5, Fig. 2). During 1985 - 1987 vegetation cover fluctuated between 46 and 60 ha.
Since then a steady reduction has occurred, leaving an estimated 27.5 ha of vegetation in 1991.
Concomitant with this decrease in vegetation cover has been a shift in relative importance of
heavily vegetated areas within the reach (Table 6). About 65% of the total 693 ha of water surface
area, or 450 ha, are potentially habitable by submersed and emersed vegetation. This includes
main channel border, slough, and side channel areas, but excludes the main navigation channel.
During earlier surveys 10-13% of the 450 ha were vegetated; in 1991 the vegetated areas
comprised 6% of the potentially habitable area.
Shifts in the species composition of submersed and floating-leaved vegetation community
have occurred in the reach. Myriophyllum spicatum has become a more important part of that
community; it now dominates several areas of the reach including the DuPage Bay and the
Confluence. There has been a decrease in Potamogeton crispus, Potamogeton nodosus,
Potamogeton pectinatus, and Vallisneria americana at Brandon Road, in DuPage Bay, and at the
Confluence. Species composition of emersed vegetation has remained relatively stable. Typha
spp. and Sagittaria latifolia continue to dominate the community, with other species such as
Phragmites communis, Lythrum salicaria, and Scirpus spp. present in small, isolated stands.
Vegetation Analyses by River Segment
Segment 1, Brandon Road (RM 284.5-286), as in the past, had a wide variety of submersed
aquatic plants in the riffle below the dam, including Potamogeton crispus, Potamogeton nodosus,
Potamogeton pectinatus, Vallisneria americana, Myriophyllum spicatwn, and Eleocharis acicularis.
In the past, Sagittaria sp. stands have been located downstream of the riffle, however in 1991
Sagittaria was growing in the riffle area just below Brandon Road. A new species, Zosterella
dubia, was also documented in the riffle area. There were some small, isolated beds of vegetation
in the Commonwealth Edison Co. (CECo) water intake (right bank), and just downstream of the
piling of the CECo power generating unit on the left bank. The vegetation cover in Segment 1 has
fluctuated and would appear to be recovering from a low in 1989. Vegetation cover in 1991 was
about half the amount in documented in 1985 (Table 4, Fig. 3, App. B).
Segments 2 and 3 (RM 280-284.5) continue to be sparsely vegetated, and the community has
shifted away from emersed species and toward submersed species, including several Potamogeton
spp. (Table 4, Figs. 4 and 5, App. C and App. D). During the 1991 survey, there were large mats
of uprooted vegetation floating downstream. This dislodged vegetation being carried downstream
by the current appears on aerial photographs, but not in a way that one can distinguish whether it
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was rooted or floating. This leads to some uncertainty about the classification
(submersed/emersed) of and condition (rooted/dislodged and floating) of the vegetation
documented in these segments during 1988-1990 when no groundtruth surveys were conducted.
Table 3. Vascular plant taxa in the Des Plaines River in 1985-1991. Macrophyte growth forms
are rooted (R), submersed (S), emersed (E), aquatic (A), terrestrial (T), floating (F),
and floating-leaved (FL).
Scientific name Common name Macrophyte growth form
Calamagrostis
Ceratophyllum demersum L.
Dianthera americana L.
Eleocharis acicularis (L.) R. & S.*
Elodea canadensis (Michx) Planchon.*
Gramineae
Lemna spp.
Lythrwnum salicaria L.+
Myriophyllum sp.*
Myriophyllum spicatum L.2
Nelumbo lutea (Wild.) Pers.
Nymphaea tuberosa Paine+
Phragmites communis Trin.
Polygonum sp.
Potamogeton crispus L.*
Potamogeton pectinatus L.*
Potamogeton zosteriformis Fernald.*
Potamogeton nodosus Poir. 1
Sagittaria latifolia L.*
Scirpusfluviatilis (Torr.) Gray
Scirpus validus Vahl.
Typha angustifolia L.*
Typha latifolia L.
Vallisneria americana (Michx.)*
Zosterella dubia (Zacq.) Small 2
Reed bentgrass
Coontail
Water willow
Needle rush or slender spikerush
American elodea or waterweed
Grass family
Duckweed
Purple loosestrife
Water milfoil
Eurasian water milfoil
American lotus
White water lily
Reed grass
Smartweed
Curlyleaf pondweed
Sago pondweed
Flatstem pondweed
American pondweed
Common arrowhead
River bulrush
Soft-stem bulrush
Narrowleaf cattail
Common cattail
Eelgrass
Water star grass
*Analyzed for heavy metals, PCBs, and pesticides in 1986 or 1987.
+ New taxa identified in 1986.
1 New taxa identified in 1987.
2 New taxa identified in 1991.
10
RT
FA
REA
REA
RSA
RT
FA
REA
RSA
RSA
R FLA
RFLA
REA
RT
RSA
RSA
RSA
RFLA
REA
REA
REA
REA
REA
RSA
RSA
Table 4. Coverage (ha) of aquatic macrophyte vegetation as estimated from 7 consecutive years of
aerial photograph interpretation and groundtruth verification (1985 - 1987, 1991).
Macrophyte growth forms are submersed and emersed. Submersed vegetation includes
floating-leaved macrophytes. The category "Vegetation" includes aquatic plant beds
present on aerial photographs that could not be categorized as submersed or emersed.
The total surface area for the segment is given in parentheses after the segment number.
YEAR
SEGMENT 1985 1986 1987 1988 1989 1990 1991
Segment 1
Submersed 12.12 10.29 9.37 5.21 4.25 5.26 7.72
Emersed 1.02 0.32 0.48 0.15 0.05 0.12 0.16
Vegetation 0 0 0 0 0 0 0
Total Vegetation 13.14 10.61 9.85 5.36 4.3 5.38 7.88
Segment 2
Submersed 0.1 0.04 0 0.36 0.22 0.41 2.47
Emersed 1.82 0.78 3.07 0 0 0 0
Vegetation 0 0 0 2.66 2.22 3.48 0
Total Vegetation 1.92 0.82 3.07 3.02 2.44 3.89 2.47
Segment 3
Submersed 0 0 0 0 0 0 1.15
Emersed 2.14 1.95 3.67 0 0 0 0
Vegetation 0 0 0 0.55 0.25 1.19 0
Total Vegetation 2.14 1.95 3.67 0.55 0.25 1.19 1.15
Segment 4
Submersed 0.22 0 0 0 0 0.42 1.87
Emersed 8.84 8.45 8.72 5.29 4.41 3.32 2.56
Vegetation 0 0 0 0 0.34 0 0
Total Vegetation 9.06 8.45 8.72 5.29 4.75 3.74 4.43
Segment 5
Submersed 11.96 14.62 24.58 24.75 20.57 16.04 11.01
Emersed 0.8 0.25 0.2 0.43 0.51 0.28 0.2
Vegetation 0 0 0 0.34 0 0 0
Total Vegetation 12.76 14.87 24.78 25.52 21.09 16.32 11.21
Segment 6
Submersed 6.73 8.95 8.98 5.04 2.4 1.39 0.18
Emersed 0.55 0.6 0.75 0.47 0.22 0.12 0.05
Vegetation 0 0 0 0.15 0.21 0.16 0.12
Total Vegetation 7.28 9.55 9.73 5.66 2.83 1.67 0.35
Segments 1-6
Submersed 31.13 33.9 42.93 35.36 27.44 23.52 24.4
Emersed 15.17 12.35 16.89 6.34 5.19 3.84 2.97
Vegetation 0 0 0 3.7 3.02 4.83 0.12
Total Vegetation 46.3 46.25 59.82 45.4 35.65 32.19 27.49
1 1
Table 5. Coverage (ha) of aquatic macrophyte vegetation in study reach segments from 1985
through 1991. Macrophyte growth forms are submersed and emersed. Coverage
estimated for the category 'Vegetation" in Table 4 has been equally divided between the
submersed and emersed vegetation groups. These tabular data correspond to Figures 2-
8. The total surface area for the segment is given in parentheses after the segment
number.
YEAR
SEGMENT 1985 1986 1987 1988 1989 1990 1991
Segment 1
Submersed 12.12 10.29 9.37 5.21 4.25 5.26 7.72
Emersed 1.02 0.32 0.48 0.15 0.05 0.12 0.16
Total Vegetation 13.14 10.61 9.85 5.36 4.3 5.38 7.88
Segment 2
Submersed 0.1 0.04 0 1.69 1.33 2.15 2.47
Emersed 1.82 0.78 3.07 1.33 1.11 1.74 0
Total Vegetation 1.92 0.82 3.07 3.02 2.44 3.89 2.47
Segment 3
Submersed 0 0 0 0.27 0.13 0.59 1.15
Emersed 2.14 1.95 3.67 0.28 0.12 0.6 0
Total Vegetation 2.14 1.95 3.67 0.55 0.25 1.19 1.15
Segment 4
Submersed 0.22 0 0 0 0.17 0.42 1.87
Emersed 8.84 8.45 8.72 5.29 4.58 3.32 2.56
Total Vegetation 9.06 8.45 8.72 5.29 4.75 3.74 4.43
Segment 5
Submersed 11.96 14.62 24.58 24.92 20.57 16.04 11.01
Emersed 0.8 0.25 0.2 0.6 0.51 0.28 0.2
Total Vegetation 12.76 14.87 24.78 25.52 21.09 16.32 11.21
Segment 6
Submersed 6.73 8.95 8.98 5.11 2.51 1.47 0.24
Emersed 0.55 0.6 0.75 0.55 0.32 0.2 0.11
Total Vegetation 7.28 9.55 9.73 5.66 2.83 1.67 0.35
Segments 1-6
Submersed 31.13 33.9 42.93 37.2 28.96 25.93 24.46
Emersed 15.17 12.35 16.98 8.2 6.69 6.26 3.03
Total Vegetation 46.3 46.25 59.91 45.4 35.65 32.19 27.49
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Table 6. Submersed and emersed macrophyte cover in the Des Plaines River study reach during
1985-1991. For each year, total vegetation cover is expressed as a percentage of the total
vegetated area for the entire study reach . Cover of submersed and emersed vegetation
for each segment is expressed as a percentage of the respective plant category within the
entire reach for that year. Floating-leaved vegetation is included in the submersed
macrophyte totals. For coverage estimates (ha) refer to Table 4.
YEAR
SEGMENT 1985 1986 1987 1988 1989 1990 1991
Segment 1
Submersed 39% 30% 22% 14% 15% 20% 32%
Emersed 7% 3% 3% 2% 1% 2% 5%
Total Vegetation 28% 23% 16% 12% 12% 17% 29%
Segment 2
Submersed 0% 0% 0% 5% 5% 8% 10%
Emersed 12% 6% 18% 16% 17% 28% 0%
Total Vegetation 4% 2% 5% 7% 7% 12% 9%
Segment 3
Submersed 0% 0% 0% 1% 0% 2% 5%
Emersed 14% 16% 22% 3% 2% 10% 0%
Total Vegetation 5% 4% 6% 1% 1% 4% 4%
Segment 4
Submersed 1% 0% 0% 0% 1% 2% 8%
Emersed 58% 68% 51% 65% 68% 53% 84%
Total Vegetation 20% 18% 15% 11% 13% 12% 16%
Segment 5
Submersed 38% 43% 57% 67% 71% 62% 45%
Emersed 5% 2% 1% 7% 8% 4% 7%
Total Vegetation 28% 32% 41% 55% 59% 51% 41%
Segment 6
Submersed 22% 26% 21% 14% . 9% 6% 1%
Emersed 4% 5% 4% 7% 5% 3% 4%
Total Vegetation 16% 21% 16% 12% 8% 5% 1%
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Figure 2. Coverage (ha) of emersed and submersed aquatic vegetation in the lower Des Plaines
River (RM 273-286) in July/August of 1985 - 1991. Refer to Table 5 for coverage
data.
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Figure 3. Coverage (ha) of emersed and submersed aquatic vegetation in Segment 1 (RM 284.5-
286) of the lower Des Plaines River in July/August of 1985-1991. Refer to Table 5
for coverage data and to Appendix B for maps of this segment in 1988-1991.
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Figure 4. Coverage (ha) of emersed and submersed aquatic vegetation in Segment 2 (RM 282.5-
284.5) of the lower Des Plaines River in July/August 1985-1991. Refer to Table 5 for
coverage data and to Appendix C for maps of this segment in 1988-1991.
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Figure 5. Coverage (ha) of emersed and submersed vegetation in Segment 3 of the lower Des
Plaines River (RM 280-282.5) in July/August 1985-1991. Refer to Table 5 for
coverage data and to Appendix D for maps of this segment in 1988-1991.
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Segment 4, the side channel at Treats Island (RM 287.2- 280), continues to have an extensive
stand of emersed vegetation. However, there has been a decrease in the size of that stand from -8
ha in 1985 to 2 ha in 1991 (Table 4, Fig. 6, App. E). The inner part of the bed closest to the
island, is primarily Typha spp., and outer portion of the bed is dominated by Sagittaria spp. Both
have receded since 1985, but reduction of the Sagittaria was most notable. Submersed species
including Vallisneria americana, Myriophyllum spicatum, and Potamogeton crispus, have become
established adjacent to the Sagittaria. In the 1985 survey V. americana and M. spicatum were
present, but no submersed aquatics were present in 1986 and 1987. Purple loosestrife (Lythrum
salicaria) has invaded this part of the reach; previously it had been documented only from Grant
Creek (1986). Several small stands of Phragmites communis were present in the side-channel of
Treats Island in 1991.
Segment 5, the DuPage Bay (RM 276.5-278.2), continues to be dominated by submersed
aquatic species, however, the amount of vegetation has fluctuated dramatically (Table 4, Fig. 7,
App. F). Vegetation occupied 12.5 ha of Segment 5 in 1985, increasing to 25.5 ha in 1988, and
since then has steadily declined to 11 ha in 1991 (Table 4). The change in vegetation cover has
occurred primarily in the submersed community, while the small stands of emersed vegetation
(Typha spp.) have changed little during the 7-year monitoring period. With the decrease in
submersed vegetation in this segment, there has been a concomitant shift in dominant and abundant
species. Vallisneria americana, formerly a dominant in the community, was not found during the
1991 survey, and Potamogeton pectinatus and P. crispus that have declined dramatically.
Myriophyllum spicatum was the dominant submersed species in 1991.
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Figure 6. Coverage (ha) of emersed and submersed aquatic vegetation in Segment 4 (RM 278.2-
280) of the lower Des Plaines River in July/August 1985-1991. Refer to Table 5 for
coverage data and to Appendix E for maps of this segment in 1988-1991.
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Segment 6, which includes Will County Forest Preserve Island, Grant Creek (RM 273.5-
276.5), and the confluence of the rivers (RM 273-273.5), has experienced the most dramatic
decline in vegetation of any part of the study reach (Table 4, Fig. 8, App. G). Beginning in 1985
there were ~7.3 ha of vegetation, primarily submersed species. By 1987 there had been an
increase to nearly 10 ha, but since then there has been a steady decline with only 0.35 ha of
vegetation documented in 1991. The emersed vegetation was located in Grant Creek, and in
receding stands mixed with moist soil terrestrial vegetation just upstream of the confluence. The
submersed vegetation consisted of small, scattered clumps of Myriophyllum spicatum and
Potamogeton nodosus at the Confluence, and an isolated clump ofPotamogeton pectinatus near the
Will Co. Forest Preserve District Island. No submersed vegetation was found at the mouth of
Grant Creek as in previous surveys.
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Figure 7. Coverage (ha) of emersed and submersed aquatic vegetation in Segment 5 (RM 276.5-
278.2) of the lower Des Plaines River in July/August 1985-1991. Refer to Table 5 for
coverage data and to Appendix F for maps of this segment in 1988-1991.
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Figure 8. Coverage (ha) of emersed and submersed aquatic vegetation in Segment 6 (RM 273-276.5)
of the lower Des Plaines River in July/August 1985-1991. Refer to Table 5 for coverage
data and to Appendix G for maps of this segment in 1988-1991.
Chemical Analyses
Results of the chemical analyses are presented in 3 sections; a descriptive and statistical
treatment of 1991 data, statistical treatment of data from 1987 and 1991 combined, and comparison
of data between years (1987 vs 1991). Lab results for analyses of samples collected in 1991 and
1987 are given in Appendices H and I, respectively. Chemical composition of whole plants
analyzed in 1986 and 1987 is not directly comparable to 1991 data from plants separated into roots
and shoots. Therefore, only plants separated into roots and shoots prior to chemical analysis in
1987 are used for comparison with 1991 data. Plots and tables of significant statistical analyses are
presented in Appendices J through N (see p. 38).
Macrophyte and Sediment Chemistry - 1991
Sediments and macrophyte tissues were collected and analyzed for 26 elements. Five species
of macrophytes were collected in triplicate and submitted for chemical analyses: Myriophyllum
spicatum, Potamogeton crispus, P. nodosus, Vallisneria americana, and Sagittaria latifolia. Single
samples of P. pectinatus, Zosterella dubia, and Eleocharis acicularis were submitted for analyses
(Table 1). The small biomass of root specimens necessitated combining replicates prior to
chemical analyses. A single sediment sample was collected with each macrophyte species at each
sampling site and submitted for chemical analyses. Concentration ranges for-elements in each
sample type collected in 1991 are given in Table 7. Concentration ranges for elements in roots and
shoots of macrophyte species are listed in Tables 8 and 9, respectively.
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Levels of antimony, arsenic, beryllium, cadmium (in shoots only), molybdenum, lead,
sodium, selenium, and tin were near or below detection limits in most sediment, macrophyte root,
and macrophyte shoot samples. Therefore, these elements were excluded from statistical analyses.
Elements considered essential macronutrients (Ca, K, Mg, Na, and P) were also excluded from
statistical analyses. Measurable quantities of aluminum, barium, cobalt, chromium, copper,
manganese nickel, mercury, vanadium, and zinc were present in a sufficient number of samples to
be statistically analyzed. Silicon and boron were excluded from statistical analyses due to potential
contamination of samples from the use of borasilicate glassware in the Analytical Chemistry
Laboratory.
PCBs and the organic pesticide, dieldrin, were measured in plant tissues. PCB concentrations
were generally 1 ppm or less, with the exception of one Potamogeton cripsus sample. Dieldrin
levels were very low in all samples, often approaching detection limits. Because of the low
concentraitons of PCBs and dieldrin, those data were not subjected to statistical analyses.
Element concentrations in roots and sediments, in shoots and sediments, and in roots and
shoots were compared for all plant specimens combined using regression analyses. Only one
significant (p•0.05) relationship resulted from those analyses, zinc concentrations in roots and
shoots (Fig. 9).
Regression analyses were also used to examine the relationship between pairs of elements in
each type of sample. Significant positive linear relationships resulted for aluminum, barium,
copper, and chromium in macrophyte shoots, and cadmium, nickel, and zinc in macrophyte roots
(Table 10, App. J), and barium, chromium, copper, mercury, nickel, and zinc in sediments (Table
11, App. J).
Element concentrations in sediments, in roots, and in shoots varied significantly (ANOVA)
between sampling sites (Table 12, App. K). In macrophyte roots, barium and cobalt
concentrations decreased significantly from Brandon Road (RM 286) downstream to the
Confluence (RM 273). Aluminum, barium, chromium, and copper concentrations in macrophyte
shoots exhibited the same general pattern (Table 12, App. K). There were significant differences
between sites for selected elements in sediments, but there was no consistent pattern.
Site comparisons were made for element concentrations in shoots of individual macrophyte
species in 1991 (Table 13, App. L). Aluminum, barium, cobalt, chromium, copper, nickel, and
vanadium concentrations were significantly different between sites for at least one macrophyte
species. In general, plant shoots from the Confluence or from DuPage Bay had the highest
concentrations, and Brandon Road plant shoots had the lowest.
Analytical Chemistry Data for 1991 and 1987 Combined
The regression analyses of 1991 data examining relationships between pairs of elements in
each sample type were repeated for 1991 and 1987 data combined (Tables 14 and 15, App. M). In
macrophyte roots, significant relationships common to both analyses were nickel and zinc, and
zinc and cadmium. In macrophyte shoots, significant elemental relationships common to both
analyses were aluminum and chromium, aluminum and barium, copper and chromium, and nickel
and zinc. In sediments, most of the significant elemental relationships that resulted were common
to both analyses, and they most often involved barium, cadmium, chromium, copper, mercury,
and zinc (Table 15).
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Table 7. Concentration ranges of elements measured in sediments and macrophyte tissues in the
lower Des Plaines River in 1991. Substance concentrations are reported in ppm, except
for mercury (ppb). Detection limits are given in Appendix H.
Element Plant Plant
Symbol Element Roots Shoots Sediments
Aluminum
Arsenic
Boron
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Molybdemum
Sodium
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon
Tin
Vanadium
Zinc
PCBs
Dieldrin
<DL- 10800
<DL - 71.5
43-164
28.5-490
<DL - <DL
8760- 30600
<DL- 17
<DL - 82.5
8.54- 93.5
<DL- 72
2730-54100
60.2-391
5920- 52800
2170- 17100
332 -1700
<DL - <DL
<DL- 10100
14.83-93
2230-17400
<DL - 82.0
<DL- 35
<DL - <DL
36-615
<DL - 57.5
<DL - 50.5
113- 1170
0.11-0.74
0.0003 - 0.003
566-7167
<DL - <DL
26.3 - 436
10.83 - 96.67
<DL - <DL
6180-18800
<DL - <DL
<DL- 16
7-47.3
4.77- 34.2
549- 7050
<DL - 82.5
12900-58800
2770- 7260
65.0-2640
<DL - <DL
2210- 16100
28.8- 143
3940- 7950
<DL - <DL
<DL - <DL
<DL - <DL
86.4 - 1327
<DL- 41
<DL - 47.17
144.3-926
0.06 - 4.87
0.002 - 0.012
8490- 35000
<DL - <DL
231 - 1200
171 -464
<DL - <DL
21600- 72900
<DL - 46.3
35-52.5
42.7- 377
<DL - 239
23300 -44800
87.8- 2420
<DL- 12700
9460- 42600
536- 1570
<DL - <DL
<DL - <DL
36-615
895 - 11400
<DL- 143
<DL - <DL
<DL - <DL
NA
<DL - <DL
38.8- 109
161- 1870
0.01 - 0.27
NA
NA = Not analyzed
DL = Detection Limit
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Al
As
B
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Mo
Na
Ni
P
Pb
Sb
Se
Si
Sn
V
Zn
Table 8. Concentration ranges in macrophyte roots collected in 1991 from the lower Des Plaines
River (RM 273.5 - 286). Element concentrations are reported in ppm except for
mercury which is reported in ppb. Detection limits are given in parentheses after the
element symbol.
Element Myriophyllum Potamogeton Potamogeton Vallisnerla
Symbol Element spicatum crispus nodosus americana
Aluminum
Arsenic
Boron
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Molybdenum
Sodium
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon
Tin
Vanadium
Zinc
PCBs
Dieldrin
<DL - 4840
<DL - 170
43 - 141
34 - 490
<DL - <DL
8500 - 18100
<DL - 11
11.5 - 82.5
8.54 - 15
<DL - 9.5
4020 - 54100
60.2 - 195
9970 - 19300
2860 - 4360
697 - 1700
<DL - <DL
8990 - 10100
24 - 67.5
2230 - 17400
15 - 46
<DL - 35.0
<DL- <DL
63 - 160
<DL - 57.5
13 - 50.5
168 - 364
0.11 - 0.57
0.0004 - 0.001
<DL- <DL
<DL - 32.5
44.5 - 164
82.5 - 288
<DL - <DL
13700 - 25200
4- 7
19 - 36
26.4 - 46.3
13.0 - 37.5
9990 - 27500
148 - 249
24500 - 29900
3640 - 7430
630 - 1220
<DL - <DL
2370 - 7190
33.5 - 43.5
3680 - 10600
15 - 26
<DL - <DL
<DL- <DL
109 - 615
<DL - <DL
11 - 33
208 - 350
0.24 - 0.4
0.0004 - 0.002
<DL - 4330
<DL - 46.0
66 - 84
42 - 336
<DL - <DL
9530 - 26200
2.5 - 6.5
6 - 30
17.1 - 30.5
15.5 - 19
3580 - 25200
109 - 156
28400 - 38400
3650 - 5380
404 - 692
<DL - <DL
2650 - 4580
17.5 - 50.5
6600 - 12500
15 - 34.5
<DL - 35.0
<DL - <DL
36 - 106
<DL - <DL
<DL - 22
113 - 249
0.06 - 0.28
0.0003 - 0.002
<DL - 2460
<DL - <DL
57 - 64.5
28.5 - 123.0
<DL - <DL
8250 - 13300
5 - 11
<DL - 18.5
9.76 - 60.6
12.5 - 64.5
2730 - 11600
142 - 384
51700 - 52800
3990 - 4520
332 - 666
<DL - <DL
6070 - 8950
31 - 50
5310 - 8600
15 - 39.5
<DL - <DL
<DL - <DL
133 - 136
<DL- <DL
<DL - 43.5
321 - 565
0.11 - 0.54
0.0002 - 0.003
DL = Detection limit
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Al (45)
As (30)
B (5)
Ba (1)
Be (1)
Ca (4)
Cd (2)
Co (2)
Cr (7)
Cu (4)
Fe (25)
Hg (5 ppb)
K (629)
Mg (3)
Mn (9)
Mo (6)
Na (1340)
Ni (8)
P (62)
Pb (15)
Sb (13)
Se (31)
Si (11)
Sn (33)
V (7)
Zn (7)
Table 8. Concluded.
Element Sagittaria Potamogeton Eleocharis Zosterella
Symbol Element latifolia pectinatus acicularis dubia
Al (45)
As (30)
B (5)
Ba (1)
Be (1)
Ca (4)
Cd (2)
Co (2)
Cr (7)
Cu (4)
Fe (25)
Hg (5 ppb)
K (629)
Mg (3)
Mn (9)
Mo (6)
Na (1340)
Ni (8)
P (62)
Pb (15)
Sb (13)
Se (31)
Si (11)
Sn (33)
V (7)
Zn (7)
Aluminum
Arsenic
Boron
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Molybdenum
Sodium
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon
Tin
Vanadium
Zinc
PCBs
Dieldrin
8810
36
44.5
295
<DL
24000
17
46
93.5
72
32500
164
5920
10800
580
<DL
6160
106
8420
82
<DL
<DL
341
<DL
26
654
0.74
0.005
1610
<DL
118
58
<DL
8760
<DL
7.5
11.8
7
6620
175
20500
2170
561
<DL
5520
21.5
4840
<DL
<DL
<DL
114
<DL
<DL
140
0.17
0.0003
DL = Detection limit
22
10800
<DL
62.5
96
<DL
30600
8
17.5
16.7
26
11900
179
12300
17100
1240
<DL
<DL
50.5
2790
<DL
<DL
<DL
245
<DL
22
403
0.206
0.001
7190
<DL
53.5
63.5
<DL
12900
13
17
28.5
30.5
6300
391
49600
6600
1100
<DL
<DL
158
5460
<DL
<DL
<DL
136
<DL
25.5
1170
0.425
0.0003
Table 9. Concentration ranges in macrophyte shoots collected in 1991 from the lower Des
Plaines River (RM 273.5 - 286). Element concentrations are reported in ppm except
for mercury which is reported in ppb. Detection limits are given in parentheses after the
element symbol.
Element Myriophyllum Potamogeton Potamogeton Vallisneria
Symbol Element spicatum crispus nodosus americana
Al (45) Aluminum 3230 - 9150 1450 - 5140 1120 - 3340 1070 - 3010
As (30) Arsenic <DL - <DL <DL - <DL <DL - <DL <DL - <DL
B (5) Boron 25.6 - 109 <DL - 141 16 - 58.3 <DL - 86.5
Ba (1) Barium 47.5 - 127 33 - 74 17.5 - 56 17.5 - 54.0
Be (1) Beryllium <DL- <DL <DL- <DL <DL- <DL <DL- <DL
Ca (4) Calcium 6180 - 17900 11100 - 18800 8170 - 14400 6890 - 11900
Cd (2) Cadmium <DL- <DL <DL- <DL <DL- <DL <DL- <DL
Co (2) Cobalt 6 - 16 <DL- 11 <DL - 5.5 <DL- 11.0
Cr (7) Chromium 14.6 - 51.6 18.3 - 37.0 <DL - 22.0 <DL - 10.6
Cu (4) Copper 12.1 - 36.8 16.8 - 38.9 <DL - 24.7 <DL - 21.1
Fe (25) Iron 2940 - 8930 1750 - 4660 961 - 4460 1230 - 5170
Hg (5 ppb) Mercury <DL - 340 23.4 - 578 17.6 - 152 13.2 - 639
K (629) Potassium 15700 - 23100 21000 - 35500 25400 - 42900 26900 - 58800
Mg (3) Magnesium 2770 - 7260 3050 - 5750 2820 - 5480 3860 - 6290
Mn (9) Manganese 247 - 1930 148 - 932 97 - 595 612 - 1420
Mo (6) Molybdenum <DL - <DL <DL - <DL <DL - <DL <DL - <DL
Na (1340) Sodium 5800 - 11900 7150 - 12800 6560 - 10400 11600 - 15300
Ni (8) Nickel 28 - 50.5 26 - 44 28.5 - 60.5 39 - 63.5
P (62) Phosphorus 3680 - 6660 5520 - 7950 5940 - 7950 5760 - 7340
Pb (15) Lead <DL- <DL <DL- <DL <DL- <DL <DL- <DL
Sb (13) Antimony <DL- <DL <DL- <DL <DL- <DL <DL- <DL
Se (31) Selenium <DL- <DL <DL- <DL <DL- <DL <DL- <DL
Si (11) Silicon 156 - 1720 123 - 388 95.5 - 398 92.4 - 339
Sn (33) Tin <DL - 41.0 <DL - <DL <DL - <DL <DL - <DL
V (7) Vanadium <DL - 52.0 <DL - 12.5 <DL - 16.5 <DL-<DL
Zn (7) Zinc 158 - 426 194 - 444 158 - 284 358 - 669
PCB 0.06 - 1.14 0.33 - 4.78 0.28 - 1.36 0.65 - 1.31
Dieldrin <DL - 0.008 0.002 - 0.008 0.002 - 0.012 0.002 - 0.004
DL = Detection limit
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Table 9. Concluded.
Element Sagittarla Potamogeton Eleocharls Zosterella
Symbol Element latifolia pectinatus acicularis dubla
Al (45)
As (30)
B (5)
Ba (1)
Be (1)
Ca (4)
Cd (2)
Co (2)
Cr (7)
Cu (4)
Fe (25)
Hg (5 ppb)
K (629)
Mg (3)
Mn (9)
Mo (6)
Na (1340)
Ni (8)
P (62)
Pb (15)
Sb (13)
Se (31)
Si (11)
Sn (33)
V (7)
Zn (7)
Aluminum 427 - 746
Arsenic <DL
Boron 24 - 76.3
Barium 8.5 - 12.5
Beryllium <DL
Calcium 7400 - 9640
Cadmium <DL
Cobalt <DL
Chromium 9.76
Copper <DL - 6.32
Iron 549 - 1030
Mercury <DL - 12.0
Potassium 24200 - 46400
Magnesium 3650 - 4470
Manganese 65 - 102
Molybdenum <DL
Sodium 11500 - 11900
Nickel 12 - 18
Phosphorus 7610 - 9150
Lead <DL
Antimony <DL
Selenium <DL
Silicon 77.3- 90.9
Tin <DL
Vanadium <DL
Zinc 109 - 195
PCBs 0.17 - 0.24
Dieldrin 0.002 - 0.003
2330
<DL
436
42
<DL
10500
<DL
9.5
12.2
7.89
2070
15.6
19000
3930
1750
<DL
13000
43.5
5790
<DL
<DL
<DL
217
<DL
<DL
277
0.325
0.003
DL = Detection limit
24
5160
<DL
41
72
<DL
9420
<DL
16
32.5
34.2
4660
89
27700
4730
2640
<DL
2210
62.5
5010
<DL
<DL
<DL
476
<DL
<DL
337
1.5
0.006
3440
<DL
58.3
39
<DL
11700
<DL
1 1
15.9
10.5
2730
158
40600
5600
1150
<DL
4720
93
8360
<DL
<DL
<DL
173
<DL
<DL
926
1.24
0.002
y = .546x + 153.826, r2 = .541
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Figure 9. Regression of zinc concentrations in macrophyte shoots and zinc concentrations in
macrophyte roots collected in 1991. All macrophyte species were included in the
analysis.
Table 10. Results of regression analyses of relationships between elements in macrophyte roots
and macrophyte shoots collected from the Des Plaines River in 1991. Mean
concentrations in shoots were used for species where 3 replicate shoots were collected.
For each analysis n = 16, df = 14, and the critical values for significance were 0.497 for
p = 0.05, and 0.623 for p = 0.01. Refer to Appendix J for plots.
Elements r2  slope intercept
Ba and Co 0.871 0.139 1.926
Cd and Ni 0.630 0.095 2.398
Cd and Zn 0.582 0.012 2.845
Cr and Cu 0.866 0.826 -0.053
Ni and Zn 0.877 6.94 1.623
Shoots
Al and Ba 0.927 0.013 8.337
Al and Cr 0.867 0.006 2.302
Al and Cu 0.565 0.004 6.667
Ba and Cr 0.847 0.454 -0.526
Ba and Cu 0.657 0.331 3.395
Cr and Cu 0.680 0.683 4.812
Ni and Zn 0.604 8.927 -51.208
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Table 11. Results of regression analyses of relationships between elements in Des Plaines River
sediments in 1991. For each analysis n = 16, df=14, and the critical values for
significance were 0.497 for p = 0.05, and 0.623 for p = 0.01. Refer to Appendix J
for plots.
Elements r2  slope intercept
Ba and Cd 0.803 6.31 181.55
Ba and Cr 0.843 0.858 161.93
Ba and Cu 0.603 0.942 209.178
Ba and Ni 0.756 2.217 109.723
Ba and Zn 0.873 0.176 165.63
Cd and Cr 0.970 0.132 -2.933
Cd and Cu 0.622 0.137 4.913
Cd and Zn 0.862 32.083 23.03
Cr and Cu 0.690 1.078 57.096
Cr and Ni 0.757 2.373 -45.197
Cr and Zn 0.965 0.197 . 9.229
Cu and Ni 0.634 1.674 -57.816
Cu and Zn 0.726 0.132 -15.318
Hg and Ba 0.670 0.119 186.109
Hg and Cd 0.728 0.018 1.55
Hg and Cr 0.749 0.106 31.763
Hg and Cu 0.779 0.106 -10.784
Hg and Zn 0.786 0.687 111.358
Ni and Zn 0.815 12.253 -291.908
With the 1987 and 1991 data combined there were sufficient data points to examine the
element relationships between roots and shoots, between roots and sediments, and between shoots
and sediments for individual macrophyte species. Significant positive linear relationships resulted
for barium, cadmium, and copper in Myriophyllum spicatum, Potamogeton nodosus, and P.
pectinatus, while cobalt and nickel were inversely correlated in Potamogeton crispus and P.
pectinatus (Table 16, App. N).
Comparison Between 1987 and 1991 Chemistry
Differences between years in the chemistry of sediments, macrophyte roots, and macrophyte
shoots were examined using a paired t-test. Concentrations of barium, copper and mercury in
sediments, and cobalt in macrophyte shoots were significantly higher in 1987. Zinc in macrophyte
roots, and chromium in macrophyte shoots were significantly higher in 1991 (Table 17).
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Table 12. Comparison of elemental concentrations between sites in sediments, plant roots and
plant shoots in 1991 using ANOVA. Significant (p < 0.05) results are reported. Site
abbreviations are as follows: Brandon Road = B, Treats Island = T, DuPage Bay = D,
and Confluence = C. Refer to Appendix K for ANOVA tables, site means, and
aposteriori comparisons.
Sediments
Al
Ba
Cu
Hg
Ni
Zn
Macrophyte Roots
Ba
Co
Macrophyte Shoots
Al
Ba
Cr
Cu
Order of sites by mean
substance concentration
22.483
4.178
5.11
6.308
5.985
4.41
15
15
15
15
15
15
15
15
41
41
41
41
0.0001
0.031
0.017
0.0082
0.01
0.026
11.099 0.001
4.335 0.027
4.122
4.142
3.74
6.352
0.0126
0.0142
0.0189
0.0013
B>C>T>D
T>C>D>B
B>C>T>D
D>T>C>B
T>D>C>B
T>D>C>B
C>D>T>B
C>D>T>B
C>D>B>T
C>D>T>B
C>D>T>B
C>D>T>B
Comparison of elemental concentrations between sites for shoots of individual
macrophyte species in 1991 using ANOVA. Significant (p • 0.05) results are reported.
Site abbreviations are as follows: Brandon Road = B, Treats Island = T, DuPage Bay
= D, and Confluence = C. Refer to Appendix L for ANOVA tables and aposteriori
comparisons.
elE ment 
df n
Order of sites by meanmscbstance concentration
Myriophyllum spicatum
Al 11
Co 11
Cr 11
Cu 11
Ni 11
V 11
Potamogeton nodosus
Ba 8
Co 8
Ni 8
Vallisneria americana
Cu 5
6.108
7.443
9.177
15.014
4.825
49.792
13.27
5.926
7.136
0.0183
0.0106
0.0057
0.0012
0.0334
0.0001
0.006
0.038
0.026
37.638 0.0036
D>C>T>B
D>B>C>T
D>C>T>B
C>D>T>B
D>B>T>C
B>C>D>T
D>C>B
D>C>B
C>C>B
T>B
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Table 14. Results of regression analyses to estimate the relationship of one element on another for
macrophyte roots and macrophyte shoots in 1991 and 1987 combined. For each
comparison n=28, df=26, and the critical values for significance were 0.374 for
p=0.05, and 0.478 for p-0.01. Refer to Appendix M for plots.
Elements r2  slope intercept
Roots
Cr and Cd 0.503 3.479 -1.568
V and Co 0.386 0.948 7.693
Zn and Cd 0.470 36.567 5.569
Ni and Zn 0.706 6.04 -6.007
Shoots
Al and Ba 0.705 0.013 14.930
Al and Cr 0.442 0.004 3.639
Co and Ni 0.462 0.207 1.231
Cu and Cr 0.742 0.845 6.058
Ni and Zn 0.492 0.093 18.57
Table 15. Results of regression analyses to estimate the relationship of one element on another for
sediments in both years combined. For each comparison sample size was 28, df=26,
and the critical values for significance were 0.374 for p=--0.05, and 0.478 for p= 0.01.
Refer to Appendix M for scatter plots.
Elements r2  .5slope intercept
Ba and Cr 0.766 1.161 163.919
Ba and Cu 0.814 0.673 -126.566
Cd and Ba 0.815 0.95 -11.492
Cd and Cr 0.876 0.13 1.61
Cd and Cu 0.77 0.124 8.006
Cu and Cr 0.81 0.891 -31.104
Hg and Ba 0.895 0.116 195.854
Hg and Cd 0.777 0.011 6.996
Hg and Cr 0.753 0.08 48.797
Hg and Cu 0.907 0.087 -4.58
Hg and Zn 0.744 0.384 226.41
Zn and Ba 0.763 0.241 166.815
Zn and Ni 0.448 0.039 45.505
Zn and Cd 0.861 0.027 1.813
ZnandCu 0.805 0.185 -28.751
ZnandCr 0.977 4.748 -3.168
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Table 16. Regression analyses of substance concentrations in macrophyte roots and shoots, and in
roots and sediments, and in shoots and sediments for individual macrophyte species.
Sample size, degrees of freedom, r2 , slope and intercept coefficients, and critical values
are given. Only significant (p<0.05) results are listed. Refer to Appendix N for plots.
Element
Critical values
n df r2 Slope Intercept (p = 0.05)
Roots:Shoots
M. spicatum
P. crispus
P. nodosus
Cu
Ba 6 4 0.89 0.10
Ni 4 2 0.981 -0.381
Ba
5
Roots: Sediments
P. pectinatus
Co
Cd
4
3 0.918
0.971 1.125
2 0.999
0.95 -6.422
0.097
-0.327
17.397
90.426
Shoots: Sediments
P. pectinatus Ba 4 2 0.985 3.682 90.682
Table 17. Significant t-test results comparing substance levels between years (1987 and 1991) in
sediments, macrophyte roots and macrophyte shoots in the lower Des Plaines River.
Sediments from all sampling sites were combined. All macrophyte species from all sites
were combined for between year comparisons of root and shoot tissues.
n df
y 
tilibaborp
Mean concentration
1987 1991
Sediments
Ba
Cu
Hg
Roots
Zn
Shoots
Co
Cr
45.17,1
48.669
21.793
0.88
-29.584
0.95
0.81
0.95
0.88
0.95
0.95
2-tail
plement
21
21
21
28
54
54
19
19
19
26
52
52
0.012
0.038
0.0125
0.031
0.0002
0.0002
446.6
169.18
2115.92
156.17
14.596
7.314
265.44
59.75
665.99
345.81
6.90
-22.64
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DISCUSSION
There continues to be a wide variety of submersed and emersed aquatic vegetation in the lower
Des Plaines River. Most of these plants are common in riverine systems in temperate climatic
zones and serve important functions in their lotic environments (Clark et al. 1983, Sparks 1984,
Donnermeyer and Smart 1985, Anderson et al. 1986). Several species documented from this area
during earlier surveys were not found during the groundtruth survey in 1991, including
Potamogeton zosteriformis, Ceratophyllum demersum, Justicia americana, Nelumbo lutea, and
Nymphaea tuberosa. One new species was identified from the reach in 1991, Zosterella dubia.
Although Myriophyllum spicatum was not identified in the reach during earlier surveys, it is likely
that the Myriophyllum sp. present in earlier surveys was M. spicatum.
The aquatic vegetation communities below Brandon Road Dam and in the DuPage Bay have
traditionally been characterized by diverse submersed plant communities including Potamogeton
crispus, P. nodosus, P. pectinatus, Vallisneria americana, Myriophyllum sp. and others.
However, species diversity was reduced in 1991, with Myriophyllum spicatum dominating both
areas. Sagittaria latifolia continued to be the dominant emersed species in various locations
throughout the reach, including the side channel at Treats Island. The side channel at Treats Island
also had more submersed vegetation than in the past. Lythrum salicaria, an agressive exotic
species, appears to be spreading in the study reach; it was located in the side-channel at Treats
Island in addition to the Grant Creek siting in 1986. Submersed vegetation continues to be more
abundant than emersed vegetation and in some locations submersed species dominate the
vegetation community in areas formerly dominated by emersed species.
Low-altitude natural-color aerial photograph interpretation has proven effective in tracking
changes in vegetation cover through the 7-year monitoring period. We were able to clearly
document both decreases and increases in vegetation cover, and in most cases were able to classify
the vegetation (submersed vs emersed) from the photos. Data on species composition and
fluctuations in relative importance of selected species was generated from groundtruth surveys
combined with aerial photograph interpretation.
Vegetation cover in the lower Des Plaines River has fluctuated dramatically during the past 7
years. Peak vegetation-levels (-60 ha) were reached in 1987 and since then there has been a steady
decline to the estimated 27.5 ha in 1991 (Table 4, Figs. 2-8). The most dramatic decrease has
occurred in the area just upstream of the confluence of the Des Plaines and Kankakee rivers where
in 1985-1987 there was an average of 8.85 ha of vegetation, and in 1991 there was less than 1 ha.
Only small clumps of submersed vegetation, primarily Myriophyllum spicatum, were present.
Vegetation cover in Segment 1 (Brandon Road) has fluctuated between 4.3 and 13 ha during the
monitoring period; the nearly 8 ha present in 1991 represent an increase over the 4-5 ha
documented for 1988-1990. Vegetation in segment 4, the side channel at Treats Island, has
decreased consistently since 1985. From aerial photos and field surveys it is apparent that the
majority of that decrease has occurred in the stand of Sagittaria latifolia. Submersed vegetation
cover has increased at Treats Island. Some of the vegetation noted on aerial photographs during
1988-1990 could not be definitively identified as emersed or submersed. Segments 2 and 3 have
traditionally been dominated by emersed vegetation; any submersed vegetation was not rooted in
sediment but floating downstream with the current. In 1991, vegetation communities in segments
2 and 3 were dominated by submersed species, marking a shift in vegetation type.
There are a number of hypotheses to explain the decrease in plant populations in the study
reach, and most relate to physical factors. The largest decreases in aquatic vegetation occurred in
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the side channel of Treats Island, in the Du Page Bay, and just upstream of the Confluence of the
Des Plaines and Kankakee rivers. The drought of 1988, and carryover of those conditions to a
lesser degree in 1989, may explain some of the decrease in vegetation. Sediments have been
deposited at the mouth of the DuPage River, causing the water depth to decrease. Although we did
not collect bathymetric data to document changes in depth, access to that area has become
increasingly more difficult with each successive groundtruth survey. With decreases in water
depth during drought periods, it is likely that much of that area became too shallow to support
submersed vegetation. Drought conditions would affect the submersed vegetation in the riffle just
below Brandon Dam in a similar way; plant cover in that area was lowest in 1988 and 1989.
The submersed vegetation at the Confluence is dramatically reduced. Vegetation was plentiful
in 1986 and 1987, but populations were reduced by almost half in 1988 and have continued to
decline since then. Decline of the vegetation beds in the main channel border on the right bank
account for most of the decrease from 1987 and 1988. Maps of the area show the vegetation bed
receding from the edges and from within the bed in 1986, the upstream end of the bed was
substantially reduced in 1987, and vegetation was nearly nonexistent by 1988. Decreases in the
vegetation in the main channel border on the left bank began in 1987 with the upstream and main
channel edges. Turbidity from resuspension of sediments caused by passing commercial and
recreational boat traffic may account for some of the losses we have noted (Smart et al. 1985).
Drought conditions during 1988 may have caused commercial (barge) traffic to increase. Low
water levels and the risk of running aground may necessitate a decrease in the size of an individual
tow, thereby increasing the total number of barges to maintain the same volume of business.
Under that scenario, the frequency of disturbance for vegeation beds would increase even though
the magnitude of each disturbance would decrease. For the decrease in plant beds in the upstream
end of the DuPage Bay, and the small scattered clumps of submersed vegetation usually present in
the mouth of Grant Creek, the same reasoning may apply.
There has been a substantial decrease in the emersed vegetation in the side channel at Treats
Island. It is unclear what mechanism may be responsible for that decrease. Purple loosestrife has
become established in this area, but has not spread to replace the cattail and the arrowhead that have
disappeared. There was a substantial spring flood in 1990, and a brief flood in 1991 that may have
affected the emersed vegetation by scouring the area and maintaining high water levels that
discourage germination. Concomitant with the receding emersed vegetation, submersed vegetation
has become established in the area.
Changes in water and sediment quality may have contributed to the decreases in vegetation
documented in this study. During drought years water temperature and concentrations of chemical
substances may rise if industrial effluent discharges are maintained at normal levels, while the
volume of river water being discharged is decreased. Water quality data were not collected as part
of this study, so whether those factors influenced plant populations is uncertain. There were few
differences in the metal and PCB levels measured in sediments in 1987 and 1991, so it seems
unlikely that levels of these substances retained in the sediments are the cause of the declines.
Pulsed discharges are not evident from the sediment chemistry parameters we measured. There
are, however, numerous substances, and physical/chemical aspects of the sediments, that we did
not measure that may have contributed to the decreases in vegetation documented here.
This reach of the Des Plaines River has been subjected to considerable pollution (IEPA 1984)
and has had notably toxic sediments (Blodgett et al. 1984) with high levels of cadmium,
chromium, copper, lead, mercury, and zinc (IEPA 1984, Commonwealth Edison Co. 1986, Tazik
1988). Sediment concentrations in 1991 were similar to those measured in 1987, only barium,
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copper and mercury were present at significantly lower concentrations in 1991 (Table 17) (Tazik
1988). Substance levels in sediments can be compared with data from similar localities that have
received industrial and municipal effluents, and have considerable waterbased traffic. When
compared to sediments from other locations reported in a recent study of the Grand Calumet River,
levels of cadmium, copper, and zinc from the lower Des Plaines River were generally comparable
(Cahill 1991). Lead concentrations were lower and nickel concentrations were higher than Upper
and Middle Illinois River locations, Lake Calumet, and the Grand Calumet River (Cahill, 1991).
Concentrations reported for Lake Calumet, Calumet Harbor and Waukegan Harbor sediments are
generally comparable to those reported here for copper, lead, and zinc; chromium levels are
somewhat higher in the lower Des Plaines River (Risatti et al. 1990).
Concentrations of aluminum, barium, copper, mercury, nickel, and zinc were significantly
different in sediments from the four sampling sites. Except for aluminum and copper, element
levels in sediments were highest at Treats Island and lowest at Brandon Road. Two of the most
significant factors controlling the capacity of sediments to concentrate and retain trace elements are
grain size and organic carbon content (DiGiulio and Scanlan 1985, Bradley and Cox 1990,
Martincic et al. 1990, Horowitz 1991). There is a strong positive correlation between decreasing
grain size and increasing trace element concentrations, resulting from both physical and chemical
factors. Surface chemical reactions govern aquatic trace element-sediment interactions; thus, fine-
grained sediments, because of their large surface areas, are the main sites for collection and
transport of inorganic constituents (Horowitz 1991). Also, the higher the organic matter content of
sediments, the greater affinity for inorganic or elemental constituents. Chromium, copper, cobalt,
lead, mercury, nickel, and zinc usually come from anthropogenic sources and all strongly
associated with organic carbon, independent of grain size (Cahill and Steele 1986). Cadmium and
zinc, on the other hand, have a strong association with silt-sized sediments (Cahill and Steele
1986).
Brandon Road sediments, largely due to the increased flow rate are more solidified, contain
coarser materials (pebbles, etc.), and seem to have higher clay content than the other 3 sites where
sediments were sampled (Treats Island, DuPage Bay, and the Confluence) (Landsberger et al.
1990). Although no grain size analyses or carbon analyses were performed on the sediment
samples, these three sites consisted of finer particulate matter and the bottom sediments were loose
and floculent compared to the compacted sediments at Brandon Road. These differences may
explain site differences in elemental concentrations of sediments. Interestingly, Cahill and Steele
(1986) found that sediments from the channel at Brandon Road Lock and Dam generally contained
higher concentrations of metals than sediments from backwater lakes downstream. They attributed
this, in part, to increasing distance from the primary sources of pollution.
There was variation in element concentrations between replicate plants, plant species, and
between plants of the same species at different sites. This variation can be attributed to factors
such as age of the plant, differences in accumulation rates and patterns between species,
translocation of substances in tissues, substance amounts in sediments, and physiochemical factors
governing availiblity (Forstner and Wittmann 1979, Miller et al. 1983, Campbell et al. 1985,
Kraus et al. 1986, Hakansson et al. 1989, Pip 1990, Horowitz 1991). Aluminum, barium, zinc
were consistently present at higher concentrations in macrophyte shoots than in roots, an indication
that acropetal translocation of those substances is taking place (Welsh and Denny 1980). The
process of uptake, translocation, and leaching can move toxic substances from deeper sediments to
the water column and top sediments and lead to increased exposure of aquatic organisms to
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substances once buried in sediments (Welsh and Denny 1976, McIntosh et al. 1978, Gallagher and
Wolf 1980, Gabrielson et al. 1984, Campbell et al. 1985, Kraus et al. 1986, Smith and Adams
1986).
Macrophyte tissues collected in 199 1contained metal concentrations similar to those collected
in 1987; only zinc in macrophyte roots was significantly higher in 1991 (Table 17). When metal
concentrations in different sample types were compared, the only significant relationship that
resulted was zinc concentrations in macrophyte roots and shoots. Concentrations of zinc and lead
in freshwater and marine plants are generally higher than levels of less common metals (Fortsner
and Wittmann 1979). When macrophyte species were analyzed separately, several significant
linear relationships resulted, but there was no consistency in the elements or the relationships.
This is probably related to small sample size; when species are analyzed separately maximum
sample size was 6.
Site differences in element concentrations in macrophyte roots and shoots were statistically
significant, but are probably not biologically significant (Table 12). Cobalt in macrophyte roots
and barium, chromium and copper in macrophyte shoots were significantly different between sites,
but the actual concentrations were all less than 70 ppm, and most ranged from 11 - 40 ppm.
Shoots of M. spicatum and P. nodosus from DuPage Bay and the Confluence in 1991 contained
the highest levels of all elements and there were significant differences in concentrations between
sites for these macrophyte species (Table 13). Shoots of those species collected from Brandon
Road tended to have the lowest concentrations (Table 13). This pattern emulated concentrations in
macrophyte shoots when all species were combined, and that for sediments in 1991 (Table 12).
Concentrations of metals in sediments and availability of the metals directly influence
concentrations in macrophytes. This concept is born out by the general pattern related here of
sediment and macrophyte metal concentrations being lowest at Brandon Road, and higher in
DuPage Bay and at the Confluence.
Significant linear relationships exist for pairs of elements in all sample types. This is expected
in part due to the important physical and chemical properties metals have in common, including
conductivity, density, electronegativity, and oxidation properties (Forstner and Wittmann 1979).
Many of the metals with significant relationships in sediments or in plant tissues belong either to
the same family or series. For example cadmium, copper, and zinc are in closely related families,
IB and IIB. One series, Series 4, contains many of the other metals that had significant
relationships, including chromium, cobalt, nickel, zinc, and copper. Consistent relationships
between elements, particularly in sediments, could prove useful in developing models to predict
levels of less critical elements from measured levels of the most toxic elements, e.g., lead,
mercury, cadmium, and zinc.
Results of chemical analyses indicate that, in general, there have not been substantial changes
between 1987 and 1991 in element levels in sediments, and probably not in macrophyte tissues,
although sample size was limited. Several metals showed strong relationships to each other within
each type of sample. Concentrations of metals in sediments and plants from Brandon Road were
usually lower than concentrations measured in samples from DuPage Bay or the Confluence.
The presence of contaminants in aquatic systems continues to be one of the most pervasive
environmental problems of our time (Moore, 1991). Concern over this issue has prompted
research into the physical and chemical behavior of contaminants in water and sediments, and how
prevailing physiochemical conditions influence bioavailability of these substances. Measuring
total element concentration in sediments and resident biota is an essential first step in assessing
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interactions of biotic and abiotic components with metals. The next phase of research should
involve identifying key factors that govern toxicity of the metals and accumulation in organisms
including (1) toxicity of the metal itself, (2) synergistic or antagonistic aspects of metals, and (3)
parameters that determine a metal's availability by activation or deactivation (Forstner and
Wittmann 1979, Hakansson et al. 1989, Moore 1991). With the variety of sediment phases with
which metals are associated and the varying physiochemical factors influencing availability,
partitioning of sediment-bound metals into additional phases, and employing bioassay techniques
to address the issue of toxicity bioavailability in the aquatic environment would yield valuable
information on toxicity (Forstner and Wittmann 1979, Tessier and Campbell 1987).
SUMMARY
1. Aquatic macrophytes occupied nearly 27.5 ha of the 693 ha in the Des Plaines River study
reach (RM 273-286) in July 1991. This coverage is much lower than that estimated in 1987.
The most dramatic decreases in vegetation cover occurred just above the Confluence of the
rivers (RM 273) and in the Du Page Bay (RM 277).
2. The most heavily vegetated areas were below Brandon Road Dam (RM 285.5), the side
channel at Treats Island (RM 279.5), the mouth of the Du Page River (RM 277). Submersed
vegetation dominated in all but the side channel at Treats Island.
3. Sagittaria latifolia continued to be the dominant emersed macrophyte, and Myriophyllum
spicatum has emerged as the dominant submersed species.
4. In general, metal concentrations in sediments and macrophyte tissues collected in 1991 were
similar to concentrations in samples collected in 1987. PCB concentrations were generally
below 1 ppm, and levels of the organic pesticide, dieldrin, were in the parts per billion range.
5. There was a significant positive linear relationship between zinc concentrations in macrophyte
roots and shoots.
6. Element concentrations in sediments of the four sampling sites differed, but there was no
consistent relationship between the sites for all elements or groups of elements. Element
concentrations in macrophyte roots and shoots were generally highest at the Confluence and
lowest at Brandon Road.
7. Regression analyses were used to examine the relationship between elements within each type
of sample analyzed. Significant positive linear relationships resulted for Al, Ba, Cu, and Cr in
macrophyte shoots, Cd, Ni, and Zn in macrophyte roots, and Ba, Cr, Cu, Hg, Ni, and Zn in
sediments.
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Appendix A. Analytical chemistry procedures for macrophyte tissue
and sediment samples submitted to the Illinois Natural History
Survey Analytical Chemistry Laboratory, Champaign, IL.
ILLINOIS NATURAL HISTORY SURVEY
ANALYTICAL CHEMISTRY LABORATORY
QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
There are a number of procedures that we regularly use to maintain quality
control in our laboratory. Most of our analytical instruments (and especially
the ICP, the mercury analyzer, and the atomic absorption spectrometer) require,
for each day of operation, the measurement of a set of standards of varying but
known analyte concentration in order to set up a standard regression curve from
which analyte concentrations in test (unknown) samples are determined. In
order to verify the correctness of the regression curve, we then run either
external standards of know concentration or pre-analyzed .reference samples.
For example, the ICP regression curve generated each day of operation is
checked with external standards (containing varying but known concentrations of
all 25 elements) obtained from the U.S.E.P.A. The mercury analyzer and the
atomic absorption spectrometer regression curves are confirmed by running
samples spiked with known concentrations of the element in question.
In addition to in-laboratory quality control measures, we regularly
participate in the semi-annual Water Pollution Laboratory Performance
Evaluation conducted by the Quality Assurance Branch of U.S.E.P.A. Region V.
The analytical areas in which we are evaluated include trace metals, minerals,
nutrients, PCBs, and pesticides. Our performance is each area has always been
rated satisfactory.
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PLANT AND ANIMAL TISSUE PREPARATION AND ANALYSIS
Sample Preparation
Analyses were performed on either fresh or dried and ground plant or
animal tissue samples. When dried tissue was preferred, fresh or frozen
tissue samples were freeze-dried in a Virtis 10-100 Unitrap Freeze-Dryer
(Virtis Co., Gardiner, NY) and then pulverized in a Spex #8000-11
Mixer/Mill (Spex Industries, Inc., Metuchen, NJ).
Cation (Metal) Analysis
Duplicate 1.0-g fresh or 0.25-g dried samples were weighed into 150-ml
round-bottom digestion flasks. Ten ml of nitric acid (HN03) and 3 ml of
perchloric acid (HC104, redistilled to 100%) were added to each flask.
The flasks were heated on a Kontes Kjeldahl Rotary Digestion Apparatus
(Kontes, Vineland, NJ) until the HN03 had volatilized and dense white
HC104 fumes appeared. An additional 5-ml aliquot of HNO3 was added to
each flask and digestion continued until dense white HC104 fumes
reappeared. After cooling, the digested samples were diluted to an
appropriate volume (usually 50 ml) and analyzed for cation content by
means of a Jarrell-Ash Model 975 AtomComp (inductively coupled argon
plasma) spectrometer (Jarrell-Ash Div., Fisher Scientific Co., Waltham,
MA).
Mercury Analysis
Duplicate 1.0-g fresh or 0.5-g dried samples were weighed into 125-ml
Erlenmeyer flasks. Flasks were set in an ice bath to avoid formation of
MnO2 (chocolate brown color) during subsequent additions of reagents.
Flasks were swirled after each of the following additions: 20 ml conc.
H2SO4; 10 ml conc. HNO3, 5 ml at a time; and 20 ml 5% KMnO4, 10 ml at a
time. Flasks were removed from the ice bath and allowed to stand at room
temperature 15 min. Ten ml 5% K2S408 were added to each flask, and the
contents again swirled. Flasks were placed in a 95 C water bath. Small
amounts of crystalline KMnO4 were added to the flasks periodically to keep
the contents from decolorizing (i.e., to maintain an oxidizing
environment); it is important to keep KMnO4 additions small to avoid Mn02
formation. Incubation and KMnO4 additions were continued until color
remained constant for at least 30 min. Flasks were removed from water
bath and cooled to room temperature. Contents were diluted to 100 ml
prior to analysis.
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ILLINOIS NATURAL HISTORY SURVEY
SOIL/SEDIMENT PREPARATION
Decant overlying water, if any, from the surface of sediment samples and
discard. Weigh appropriate-size aliquots (about 80 g) of each sample and
freeze-dry to constant weight. Re-weigh samples and calculate the percent
moisture. Grind samples to pass a 100-mesh nylon fabric sieve. Finely divided
soils and sediments grind easily with a mortar and pestle. Gravel-laden
samples require the use of equipment such as a Spex Mixer/Mill and methacrylate
cylinders with tungsten carbide caps and grinding balls.
ANALYSIS OF SOIL/SEDIMENT SAMPLES FOR MERCURY
Add 25 ml of aqua regia (HC1:HNO3, 1:1, v/v) to a 1-g aliquot of dry sample in
a 250-ml wide-mouth Erlenmeyer flask. Boil the sample vigorously for one
minute (hot plate). After allowing the sample to cool, add 10 ml of 5%
potassium permanganate (KMnO4) solution and 2 ml of 5% potassium persulfate
solution to the flask and place it in a 95 C water bath for 30 minutes. During
this digestion period, add small quantities of crystalline KMn04 to the sample
to maintain an oxidizing environment. Cool the sample and centrifuge for 10
minutes at 10,000 rpm. Dilute the supernatant to a known volume (usually 100
ml) and analyze by means of cold-vapor atomic absorption spectroscopy using a
Fisher Model HG-3 mercury analyzer. Analyze all samples at least in duplicate
(preferably triplicate) in order to achieve reliable results.
ANALYSIS OF SOIL/SEDIMENT SAMPLES FOR TOTAL CATIONS (METALS)
Weigh quadruplicate 0.10-g aliquots of dry samples into 150-ml round-bottom
digestion flasks. Add 10 ml of nitric acid (HNO3) and 4.25 ml of perchloric
acid (HC104, 70%) to each flask. Heat flasks on a Kontes Kjledahl digestion
apparatus until HNO3 has volatilized and dense white HC104 fumes appear. Add
another 5-ml aliquot of HNO3 and continue digestion until dense white HC104
fumes reappear. Repeat this latter step if sample does not appear to be fully
digested (it should be clear and colorless or pale yellow). After allowing the
flasks to cool, dilute two of the digested samples to an appropriate volume
(usually 50 ml). A moderate amount of undigested residue (consisting primarily
of silicon dioxide) is present in the samples at this stage and should be
permitted to settle to the bottom before the samples are analyzed. Transfer
the remaining two digests quantitatively to the teflon liners of Parr acid
digestion bombs. Rinse flasks with a small volume of distilled water to
facilitate total transfer of the undigested residue. Add 3 ml of hydrofluoric
acid. Seal the liner in the bomb and heat in a 140 C muffle furnace for at
least 2 hours. After allowing the bombs to cool, wash the teflon liner
contents into 60-ml polyethylene bottles and dilute to an appropriate
pre-marked volume (usually 50 ml). Analyze samples by atomic emission
spectroscopy using a Jarrell-Ash Model 975 Plasma AtomComp and matrix-matched
standards. The elements programmed for analysis are silver, aluminum,
arsenic, boron, barium, beryllium, calcium, cadmium, cobalt, chromium, copper,
iron, potassium, magnesium, manganese, molybdenum, sodiuum, nickel, phosphorus,
antimony, selenium, silicon, tin, vanadium, and zinc.
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TOTAL CATION ANALYSIS
BY INDUCTIVELY COUPLED PLASMA - ATOMIC EMISSION SPECTROSCOPY (ICP-AES)
The Jarrell-Ash Model 975 Plasma AtomComp is a direct-reading emission
spectrometer with an inductively coupled argon plasma source unit (ICP). The
instrument is interfaced to a Digital Equipment Corporation Model PDP-8 com-
puter for data acquisition and reduction.
An ICP is capable of rapid, accurate, precise, sensitive, simultaneus and
cost-effective multi-parameter analysis of samples such as plant and anuial
tissue digests, soil and sediment extracts, and water. The elements programmed
for analysis include silver, aluminum, arsenic, boron, barium, beryllium,
calcium, cadmium, cobalt, chromium, copper, iron, potassium, magnesium,
manganese, molybdenum, sodium, nickel, phosphorus, lead, antimony, selenium,
silicon, tin, vanadium, and zinc. In addition, a variable monochromator
permits the analysis of such other elements as bismuth, gallium, indium,
lanthanum, lithium, strontium, tellurium, titanium, thallium, tungsten,
yttrium, and zirconium.
The prepared analytical sample in liquid form is drawn into a nebulizer to
form an aerosol which is swept into the "flame" in a manner analogous to
conventional flame atomic absorption analysis. With ICP-AES, the aerosol is
swept into the plasma* by argon carrier gas and evaporated by the plasma at
extreme temperatures, leaving salt particles. The particles are dissociated
and excited by the plasma environment into atoms or ions, emitting the
characteristic emission spectra of the elements present. This emitted
radiation is focused upon the entrance slit (or grating) of a polychromator.
The grating disperses the radiation into discrete wavelengths which pass
through the receiver of exit slits and are monitored by photomultipliers.
After appropriate amplification of the photomultiplier currents, the signals
are monitored as either current or voltage. Multi-channel photomultiplier
signals are acquired and processed by a computer. With proper programming, the
computer prints out the final concentrations of all analyzable elements in the
sample. Aqueous sample concentrations usually need no further calculation.
Extract and digest-concentrations generally require correction for original
sample weight and for dilution during and following the digestion or extraction
process.
* A plasma is an ionized gas containing about equal numbers of positive ions
and electrons, but differing from an ordinary gas in being a good conductor
of electricity and in being affected by a magnetic field. The electrons in
the plasma are excited by a radio frequency magnetic field.
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EXTRACTION OF PESTICIDES AND PCBs FROM PLANT AND ANIMAL TISSUES - CH2C12
(Suitable for total pesticides/PCBs)
1. Weigh 1 g fresh or 0.5 g dried sample into a 250-ml Erlenmeyer flask. Add
25 ml 50% KOH and 50 ml 99% (redistilled) ethanol. Mix on magnetic stirrer
1 hr or let stand overnight without mixing. If tissue has not fully dis-
solved in that period of time, add another 5 ml KOH and warm to dissolve
remaining residue.
2. Transfer digest to 1000-ml separatory funnel. Add 50 ml deionized water
and 50 ml methylene chloride. Shake and then let stand to separate
phases. Remove (e.g., by suction) water layer and discard. To methylene
chloride layer add 300 ml water and let equilibrate without shaking for at
least a half hour. Remove water layer and discard. Add another 300 ml of
water, shake, and let stand to separate phases. Remove water layer and
discard. If methylene chloride phase is clear, proceed to next step. If
methylene chloride phase is not clear, continue water washes until it is
clear.
3. Add about 100 ml 1% HC1, shake, and let stand to separate phases. Remove
HC1 layer and discard. Wash methylene chloride extract with water again.
Drain washed methylene chloride extract through funnel containing Na2SO4 to
remove residual water. Rinse extract through with methylene chloride.
4. Collect extract in an Erlenmeyer flask with a 24/40 ground glass top, fit
flask with a 3-ball Snyder column, and reduce extract to a small volume on
a steam bath.
5. Fractionate extract on a 30-g Florisil column, eluting with 90 ml hexane,
200 ml 10% ether in hexane, and 150 ml of either 10% acetone in hexane or
50% ether in hexane. Reduce each eluate (under a Snyder column) to a
volume suitable for GC analysis. Report results on a fresh and/or a dry
weight basis.
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EXTRACTION OF PESTICIDES AND PCBs FROM SOILS/SEDIMENTS
1. Weigh 10 g of freeze-dried, ground sample into a 250-ml Erlenmeyer flask.
Add 100 ml methylene chloride and mix by swirling. Continue mixing on
magnetic stirrer for 1 hr. Allow to stand for several hours (preferably
overnight) to settle out soil particles. Tilting the flask during standing
will permit easier decanting later.
2. After the soil particles have settled out of the extract, decant the
extract into a 1000-ml separatory funnel. Rinse flask several times with
small volumes of methylene chloride and add rinses to funnel.
3. Add 300-500 ml water to the funnel. Shake and then let stand to separate
phases. Remove (e.g., by suction) water layer and discard. Add another
300-500 ml water, shake, and let stand to separate phases. Remove water
layer and discard.
4. Drain washed methylene chloride extract through funnel containing Na2SO4 to
remove residual water. Rinse extract through with methylene chloride.
5. Collect extract in an Erlenmeyer flask with a 24/40 ground glass top, fit
flask with a 3-ball Snyder column, and reduce extract to a small volume on
a steam bath.
6. Fractionate extract on a 30-g Florisil column, eluting with 90 ml hexane,
200 ml 10% ether in hexane, and 150 ml of either 10% acetone in hexane or
50% ether in hexane. Reduce each eluate (under a Snyder column) to a
volume suitable for GC analysis. Report results on a dry weight basis.
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PESTICIDE/PCB IDENTIFICATION PROTOCOL
Extract sample with methylene chloride; reduce extract to appropriate volume.
Fractionate extract on florisil, increasing eluant polarity with each ensuing
fraction; reduce fractions to appropriate volumes for gas chromatography.
Chromatograph (using electron capture and thermionic-specific (N/P) detectors)
initial set of standard solutions:
Aroclor 1254 (PCB)
Aldrin
Dieldrin
Heptachlor
Heptachlor epoxide
DDD, DDE, DDT
Chlorpyrifos (Dursban)
Terbufos (Counter)
Alachlor (Lasso)
Atrazine
Metolachlor (Dual)
Trifluralin (Treflan)
Chromatograph sample fractions.
If there are no peaks, don't run any additional standards.
If peaks are present, measure any peaks corresponding to standard peaks (in
their appropriate fractions) and calculate concentrations.
If there are additional (unmatching) peaks in any fraction, run appropriate
standards for that fraction; measure any matchable sample peaks and calculate
concentrations.
In addition to the above initial set of standard solutions, the following
standard solutions are kept on hand for matching purposes:
6 other Aroclors (PCBs)
BHCs (incldg Lindane)
Carbaryl (Sevin)
Carbofuran (Furadan)
Chlordane
Diazinon (Spectracide)
Endosulfan
Endrin
Fonofos (Dyfonate)
Malathion
Methoxychlor
Parathion
Phorate (Thimet)
Clomazone (Command)
Cyanazine (Bladex)
2,4-D
Dicamba Banvel)
Diclobenil
Simazine (Princep)
2,4, 5-T
Hexachlorobenzene
Many other chlorinated hydrocarbon, organophosphate and carbamate pesticides
(insecticides, herbicides, fungicides) in pure powder or granular form are kept
on hand in case other standard solutions must be prepared.
If unmatched peaks of significant size remain after the matching process, the
fractions containing these peaks are transferred to another laboratory for
GC/MS analysis.
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MERCURY ANALYSIS BY COLD-VAPOR ATOMIC ABSORPTION SPECTROPHOTOMETRY
Mercury concentrations in plant and animal dicests and in soil and sedi-
ment extracts or digests are determined by cold-vapor atomic absorption spec-
trophotometry. A 10-ml aliquot of the digest or extract is transferred to the
reaction vessel and a few drops of 12% hydroxylamine hydrochloride (NH2OH-HC1)
solution are added to reduce any remaining KMnO4 to a colorless state. About
2 ml of 5% stannous chloride solution are added to reduce the mercury to its
vapor form (Hg°) , and the vapor is swept onto an activated silver wool plug
where the mercury is trapped as an amalgam. Following a 2-minute collection
period, the silver wool plug is heated to de-amalgamate the mercury, and the
vapor is swept through.the absorption cell of a Fisher Model HG-3 mercury
analyzer. A Varian Model 485 digital integrator is used to measure peak areas
which, when compared to the peak areas of mercury standards, correspond to
mercury concentrations. Water samples are treated similarly with the excep-
tion that the addition of NH2OH*HC1 is unnecessary.
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Appendix B. Vegetation maps for Segment 1 (River miles 284.5-286)
of the lower Des Plaines. River study reach in 1988-1991.
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Figure B 1. Segment 1 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure B2. Segment 1 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure B3. Segment 1 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure B4. Segment 1 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix C. Vegetation maps for Segment 2 (River miles 282.5-284.5)
of the lower Des Plaines River study reach in 1988-1991.
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Figure C1. Segment 2 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure C2. Segment 2 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
C-2
in
0 300 000
U2
400
e
0
tN6
DES PLAINES RIVER
SEGMENT 2 -1990
Unidentified vegetation
im=4 Am5
Figure C3. Segment 2 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure C4. Segment 2 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix D. Vegetation maps for Segment 3 (River miles 280-282.5)
of the lower Des Plaines River study reach in 1988-1991.
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Figure Dl. Segment 3 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure D2. Segment 3 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure D3. Segment 3 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure D4. Segment 3 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix E. Vegetation maps for Segment 4 (River miles 278.2-280)
of the lower Des Plaines River study reach in 1988-1991.
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Figure El. Segment 4 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
E-1
mas
tiN
NES RIVER
['4- 1989
d vegetation
rsed vegetation
tified vegetation
sau--- s
soo u0 so Ioo=
Figure E2. Segment 4 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure E3. Segment 4 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure E4. Segment 4 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix F. Vegetation maps for Segment 5 (River miles 276.5-278.2)
of the lower Des Plaines River study reach in 1988-1991.
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Figure F1. Segment 5 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure F2. Segment 5 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure F3. Segment 5 of the Des Plaines River study reach with location and extent of aquatic
vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure F4. Segment 5 of the Des Plaines River study reach with location and extent of aquatic
vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix G. Vegetation maps for Segment 6 (River miles 273-276.5)
of the lower Des Plaines River study reach in 1988-1991. Segment 6
maps have been divided into 3 parts, 6a - 6c, to improve clarity of
the vegetation beds.
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Figure G 1. Segment 6a of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure G2. Segment 6a of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure G3. Segment 6a of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
G-3
iET3w JW IuAI,
t"P
DES PLAINES RIVER
SEGMENT 6A - 1991
Emersed vegetation
Submersed vegetation
Unidentified vegetation
1/4 1/2 MILES
0 500 1000 2000 3000 FEET
Figure G4. Segment 6a of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Figure G5. Segment 6b of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure G6. Segment 6b of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure G7. Segment 6b of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure G8. Segment 6b of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Figure G9. Segment 6c of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1988. For species list and cover estimates refer to Tables 3 and 4.
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Figure G10. Segment 6c of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1989. For species list and cover estimates refer to Tables 3 and 4.
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Figure G11. Segment 6c of the Des Plaines River study reach with location and extent of
aquatic vegetation in August 1990. For species list and cover estimates refer to Tables 3 and 4.
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Figure G12. Segment 6c of the Des Plaines River study reach with location and extent of
aquatic vegetation in July 1991. For species list and cover estimates refer to Tables 3 and 4.
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Appendix H. Results of chemical analyses of macrophyte tissues and
sediments collected from the lower Des Plaines River in 1991.
Table H I. Key to samples collected from the lower Des Plaines River in 1991 and
submitted for chemical analyses. Samples are identified by sample number on
the following laboratory data sheets.
Sample Collection
Number Location
Sample type
and Replicate
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
Treat's
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
Island
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
H-1
Plant
Species
Sagittaria latifolia
Sagittaria latifolia
Sagittaria la tifolia
Sagittaria latifolia
Sagittaria latifolia
Sagittaria la tifolia
Sagittaria latifolia
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Potamogeton cr u
Potamogeton cripus J
Potamogeton cripus
Potamogeton cripus
Potamogeton cripus
Potamogeton cripus
Potamogeton cripus
4ý m
Sample
Number
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
Collection
Location
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
DuPage Bay
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Brandon Road
Sample type
and Replicate
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots
shoots
sediments
roots
shoots
sediments
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
shoots
roots
sediments
Plant
Species
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Myriophyllum spicatum
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton crispus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton pectinatus
Potamogeton pectinatus
Potamogeton pectinatus
Zosterella dubia
Zosterella dubia
Zosterella dubia
Potamogeton crispus
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Vallisneria americana
Eleocharis acicularis
Eleocharis acicularis
Eleocharis acicularis
Sample
Number
87
88
89
90
91
92
93
94
95
96
97
98
99
100
Sample type
and Replicate
Collection
Location
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Confluence
Plant
Species
Myriophyllum
Myriophyllum
Myriophyllum
Myriophyllum
Myriophyllum
Myriophyllum
Myriophyllum
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
H-3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
sediments
roots - 1
roots - 2
roots - 3
shoots - 1
shoots - 2
shoots - 3
spicatum
spicatum
spicatum
spicatum
spicatum
spicatum
spicatum
nodosus
nodosus
nodosus
nodosus
nodosus
nodosus
nodosus
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No.
E ,oject Title
Requested by
944 Project No.
Pam Tazik ___ Date 8/2/91
I Lterial analyzed Sediment
Number of samples 16
- ialyses requested Trace i
Fresh weight basis
Dry weight basis xmetals
Sample No.
1
8
15
22
29
36
43
50
63
70
73
76
77
86
87
94
Det.lim.(DL)
Concentration (ppm)
[ Al] [ As] [ B ] [ Ba] [ Be]
21300. <DL 717. 413. <DL
23100. <DL 748. 464. <DL
15100. <DL 301. 320. <DL
13700.
19700.
8490.
9460.
33000.
29100.
30400.
35000.
32300.
31800.
32300.
28400.
23500.
113.
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
75.0
960.
782.
231.
608.
1200.
307.
1110.
535.
900.
440.
446.
278.
742.
12.5
283.
373.
175.
234.
210.
174.
214.
215.
221.
178.
203.
171.
399.
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
2.50 2.50
.Ca] [ Cd] [ Co]
54900. 17.5 36.3
54800. 46.3 37.5
64900. 12.5 35.0
63600. 13.8 50.0
56400. 38.8 52.5
58600. <DL 36.3
72900. <DL 35.0
22800. <DL 47.5
32800. <DL 38.8
21600. <DL 43.8
37900. <DL 51.3
15200. <DL 43.8
29500. <DL 42.5
30900. <DL 43.8
67600. <DL 41.3
64000. 33.8 50.0
10.0 5.00 5.00
Comments Samples were freeze-dried and ground to fine powder;
duplicate 0.02-g aliquots were digested with HNO3/HC104 and
analyzed for trace metals by ICP-AES. NA = not analyzed.
Analyzed by
Released by
Sue Wood
fA &- C, IV
Date
Date
10/7/91
10/22/91
Page 1
[ Cr]
185.
377.
96.9
150.
293.
68.8
90.6
47.9
49.0
56.3
59.4
47.9
42.7
52.1
63.5
264.
17.5
--- - -_ INK -A-jA-Ag-.AL--jmw
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Sediment
Number of samples 16
Analyses requested Trace metals
Project No. Page 2
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
1
8
15
22
29
36
43
50
63
70
73
76
77
86
87
94
Det.lim. (DL)
[ Cu] [ Fe] [ K ]
159.
239.
49.7
84.7
230.
30.9
84.7
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
10.0
38100. 5690.
43900. 7000.
37400. 4880.
44800. 2890.
39600. 5040.
25900. <DL
27900. 3710.
34800. 9960.
28800. 8270.
30000. 8520.
39400. 5950.
35900. 5690.
32500. 6280.
33600. 9470.
23300. 12700.
44000. 8950.
62.5 1570.
[ Mg] [ Mn]
26000. 536.
25100. 934.
28500. 864.
27000. 1070.
24800. 666.
27400. 554.
33700. 644.
15200. 688.
19700. 688.
13300. 1000.
25300. 1560.
9460. 1130.
20000. 690.
19900. 1570.
42600. 908.
29900. 950.
7.50 22.5
[ Mo]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
15.0
[ Na] [ Ni]
<DL 110.
<DL 119.
<DL 88.7
<DL 118.
<DL 143.
<DL 66.3
<DL 55.0
<DL 48.8
<DL 38.8
<DL 46.3
<DL 33.8
<DL 35.0
<DL 43.8
<DL 37.5
<DL 28.8
<DL 111.
3350. 20.0
Comments Samples were freeze-dried and ground to fine powder;
duplicate 0.02-g aliquots were digested with HN03/HC104 and
analyzed for trace metals by ICP-AES. NA = not analyzed.
Analyzed by
Released by
Sue Wood
4'L WaOfcttL
Date 10/7/91
Date 10/22/91
H-5
[ p
5650.
10500.
9550.
11400.
9980.
6560.
5910.
1130.
1300.
1000.
1250.
2270.
1110.
895.
1030.
9650.
155.
________ 
_
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
I quest No. 944
Project Title
F :quested by Pam Tazik
Material analyzed Sediment
I tmber of samples 16
Analyses requested Trace metals
Project No. Page 3
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
1
8
15
22
29
36
43
50
63
70
73
76
77
86
87
94
Det.llm. (DL)
[ Pb] [ Sb] [ Se]
<DL
143.
<DL
66.3
125.
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
97.5
37.5
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
32.5
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
77.5
[ Si] [ Sn] ( V ] [ Zn] ] ([ Hg]
(ppb)
S <DL 81.3 975. 1250.
N <DL 109. 1870. 1540.
N <DL 56.3 690. 1000.
NA <DL 55.0 745. _941.
A <DL 82.5 1330. 2420.
NA <DL 51.3 448. __690.
NA <DL 38.8 376. 627.
NA <DL 70.0 223. _144.
NA <DL 42.5 169. _87.8
NA <DL 51.3 190. __38
NA <DL 82.5 174. 14.
NA <DL 71.3 165. 151.
NA <DL 53.8 230. 132.
NA <DL 78.8 161. 94.1
NA <DL 78.8 203. 257.
NA <DL 68.8 1150. _ 1040.
27.5 82.5 17.5 17.5 5.00 pp
Comments
Analyzed by
Released by
Samples were freeze-dried and ground to fine powder;
duplicate 0.02-g aliquots were digested with HNO3/HC104 and
analyzed for trace metals by ICP-AES. NA = not analyzed.
Sue Wood Date 10/7/91
S______________________ Date 10/22/91
H-6
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
Request No. P-2178 Project No.
Project Title
Requested by Pam Tazik
Material analyzed Sedii
Number of samples 16
Analyses requested Pes'
Date 8/2/91
ment
ticides and PCBs
Fresh weight basis
Dry weight basis x
Compound(concentration)
Sample No.
1
8
15
22
29
36
43
50
63
70
73
76
77
86
87
94
Comments
Analyzed by
Released by
Samples were freeze-dried and ground to fine powder; single
10-g aliquots were extracted. PCBs are reported as Aroclor
1254. No pesticides and no other PCBs were detected.
Detection limit (DL) = 0.0001 ppm.
Sue Wood
yAJA JIopyn
Date
Date
3/1/92
3/1/92
Page 1
( ) ( ) ( ) ( )
PCBs
(ppm)
0.224
0.0457
0.134
0.214
0.271
0.200
0.0997
0.0387
0.0312
0.108
0.0519
0.0410
0.0537
0.0147
0.0122
0.208
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944 Project No.
Project Title
Requested by Pam Tazik Date 8/2/91
Material analyzed Plant roots
Number of samples
Analyses requested
Sample No.
13 composites, 3 singles
Trace metals
Concentration (ppm)
[ Cu] [ Fe] [ K ] [ Mg] [ Mn]
Fresh weight basis
Dry weight basis x
[ Mo] [ Na] [ Ni] [ P ]
2,3,4
9,10,11
16,17,18
23,24,25 "
30,31,32
37,38,39
44,45,46
51,52,53
57,58,59
64,65,66
71
74
78,79,80
84
88,89,90
95,96,97
Det.lim.(DL)
72.0
64.5
8.50
13.0
<DL
37.5
18.5
9.50
19.0
15.5
7.00
30.5
12.5
26.0
<DL
19.0
32500. 5920. 10800. 580.
11600. 52800. 4520. 666.
20000. 12100. 2860. 980.
27500. 28900. 3640. 850.
54100. 9970. 4360. 1260.
18000. 24500. 7430. 630.
25200. 28400. 5380. 692.
4020. 19300. 3650. 697.
9990. 29900. 4890. 1220.
3580. 34500. 2940. 404.
6620. 20500. 2170. 561.
6300. 49600. 6600. 1110.
2730. 51700. 3990. 332.
11900. 12300. 17100. 1240.
52400. 11900. 6090. 1700.
20200. 38400. 3650. 412.
4.00 25.0 629. 3.00 9.00
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<OL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
6160.
8950.
9780.
6750.
8990.
2370.
4240.
9770.
7190.
4580.
5520.
<DL
6070.
<DL
10100.
<DL 2650.
106. 8420.
50.0 8600.
24.0' 7670.
37.5 10600.
67.5 17400.
43.5 6460.
31.0 12500.
27.0 2230.
33.5 3680.
17.5 6600.
21.5 4840.
158. 5460.
31.0 5310.
50.5 2790.
44.5 11300.
50.5 11600.
6.00 1340. 8.00 62.0
Comments Samples were freeze-dried and ground to fine powder;
duplicate 0.05-g aliquots were digested with HNO3/HC104
and analyzed for trace metals by ICP-AES.
Analyzed by
Released by
Sue Wood
_____ Y^/44 llf ^___________
Date 9/14/91
Date 10/22/91
H-8
Page 2
Pam Tazik
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944 Project No.
Project Title
Requested by Pam Tazik Date
Material analyzed Plant roots
Number of samples 13 composites, 3 singles
Analyses requested Trace metals
Page 3
8/2/91
Fresh weight basis __
Dry weight basis x
Sample No.
2,3,4_
9,10,11
16,17,18
23,24,25
30,31,32
37,38,39
44,45,46
51,52,53
57,58,59
64,65,66.
71
74
78,79,80 ,
84
88,89,90
95,96,97
Det.lim.(DL)
Comments
Concentration (ppm)
[ Pb] [ Sb] [ Se] [ Si] [ Sn] [ V ]
82.0
39.5
19.5
26.0
46.0
<DL
34.5
<DL
15.5
<DL
<DL
<DL
<DL
<DL
17.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
35.0
35.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
341.
136.
103.
143.
135.
615.
106.
63.0
109.
36.0
114.
136.
133.
245.
160.
72.5
[ Zn]
<DL 26.0 654.
<DL 43.5 565.
<DL 15.5 194.
<DL 29.0 217.
57.5 26.5 364.
<DL 33.0 350.
<DL 9.00 249.
<DL 13.0 168.
<DL 11.0 208.
<DL <DL 113.
<DL <DL 140.
<DL 25.5 1170.
<DL <DL 321.
<DL 22.0 403.
<DL 50.5 258.
<DL 22.0 159.
Corrected
( Hg ]
(ppb)
164.
142.
195.
249.
148.
234.
117.
60.2
148.
109.
175.
391.
384.
179.
112.
156.
15.0 13.0 31.0 11.0 33.0 7.00 7.00 5.00ppb
Hq values corrected on basis of reeajd analy.ss.s _
* Value is not reliable because sample size was very small.
Samples were freeze-dried and ground to fine powder;
duplicate 0.05-g aliquots were digested with HNO3/HC104
and analyzed for trace metals by ICP-AES.
([ Hg ](ppb)
469.
710.
1240.
527.
1330.
664.
215.
527.
391.
625.
7810.*
1190
684.
P.__
5.00 ppb
Analyzed by
Released by
Sue Wood
1,An 1 ,-
Date 9/14/91
Date 10/22/91
H-9
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
I..quest No. P-2178 Project No.
Project Title
l _quested by Pam Tazik
Material analyzed Plani
amber of samples 13 c(
Analyses requested Pesi
Date 8/2/91
t roots
omposites, 3 singles
ticides and PCBs
Fresh weight basis
Dry weight basis x
Sample No.
2,3,4
9,10,11
16,17,18
23,24,25
30,31,32
37,38,39
44,45,46
51,52,53
57,58,59
64,65,66
71
74
78,79,80
84
88,89,90
95,96,97
PCBs
(ppm)
0.740
0.545
0.236
0.399
0.224
0.664
0.278
0.576
0.246
0.0642
0.170
0.425
0.113
0.206
0.113
0.194
Compound(concentration)
Dieldrin
(ppm) ( )
0.00560
0.00292
0.00100
0.00119
0.00117
0.00270
0.00252
0.000515
0.000384
0.000313
0.000326
0.000300
0.000264
0.00132
0.000385
0.000392
Comments
Samples were freeze-dried and ground to homogeneous powder;
single 1.0-g aliquots (lesser quantities where sample size
insufficient) were extracted. PCBs are reported as Aroclor
1254. No other pesticides or PCBs were detected. Detection
limit (DL) = 0.0001 ppm.
Analyzed by
Released by
Sue Wood
A-u- , w,-C-
Date 3/1/92
Date 3/1/92
Page 1
( ) ( )
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
request No. 944
ýroject Title
tequested by Pam Tazik
4aterial analyzed Plant shoots
lumber of samples 42
Analyses requested Trace metals
Project No. Page 1
Date 8/2/91
Fresh weight basis
Dry weight basis x
Sample No.
5
6
7
12
13
14
19
20
21
26
27
28
Det.lim. (DL)
Concentration (ppm)
[ Al] [ As] [ B ] [ Ba] [ Be] [ Ca] [ Cd]
746.
427.
525.
3010.
1790.
1410.
5270.
3870.
3900.
2200.
1450.
3690.
45.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
30.0
76.3
63.5
24.0
<DL
<DL
84.0
39.7
106.
65.4
34.6
105.
78.2
5.00
11.5
8.50
12.5
54.0
34.0
28.5
87.0
72.5
62.5
41.0
33.0
74.0
1.00
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
1.00
7400.
8940.
9640.
11900.
9920.
7900.
11100.
9360.
9070.
12300.
11300.
17500.
4.00
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
2.00
Comments
Analyzed by
Released by
Samples were freeze-dried and ground to fine powder;
duplicate 0.05-g aliquots were digested with HNO3/HC104
and analyzed for trace metals by ICP-AES.
Sue Wood Date 10/15/9
L.. L[/r / Date 10/22/9
[ Co] [ Cr]
<DL 9.76
<DL 12.6
<DL 17.5
11.0 15.0
7.50 10.6
5.00 8.94
9.50 34.1
6.50 26.0
6.00 30.9
<DL 23.6
<DL 18.3
5.50 28.9
2.00 7.00
1
I
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
I squested by Pam Tazik
Material analyzed Plant shoots
: mber of samples 42
Analyses requested Trace metals
Project No. Page 2
Date 8/2/91.
Fresh weight basis
Dry weight basis x
Sample No.
5
6
7
12
13
14
19
20
21
26
27
28
Det.lm.(DL)
Concentration (ppm)
[ Cu] [ Fe] [ K ] [ Mg] [ Mn] [ Mo]
<DL
<DL
6.32
16.3
21.1
20.0
24.2
22.1
26.3
26.3
16.8
31.1
4.00
951.
549.
1030.
5170.
3240.
2390.
4650.
3500.
3690.
3000.
1750.
4660.
25.0
24200.
28600.
46400.
46000.
50200.
58800.
20500.
21400.
19000.
35500.
33400.
24600.
629.
3650.
4180.
4470.
6070.
4890.
3860.
4310.
3400.
3620.
3900.
3050.
5140.
3.00
65.0
87.0
102.
1420.
960.
612.
964.
814.
621.
242.
210.
655.
9.00
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
[ Na]
11600.
11900.
11500.
16100.
15300.
13700.
8540.
8610.
5800.
9140.
12800.
11000.
6.00 1340. 8.00
Comments Samples were freeze-dried and ground to fine powder;
duplicate 0.05-g aliquots were digested with HN03/HC104
and analyzed for trace metals by ICP-AES.
Analyzed by
Released by
Sue Wood
. . ... ______
Date
Date
10/15/91
10/22/91
H-- -i
[ Ni]
18.0
12.0
14.5
63.5
50.0
39.0
39.5
37.0
30.5
36.0
26.0
40.5
[P ]
6830.
7610.
9510.
6630.
7340.
7040.
4600.
4720.
4950.
7950.
7600.
6360.
62.0
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
* quest No. 944
Project Title
equested by Pam Tazik
Material analyzed Plant shoots
umber of samples 42
analyses requested Trace metals
Project No. Page 3
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
5
6
7
12
13
14
19
20
21
26
27
28
Det.llm. (DL)
[ Pb] [ Sb] [ Se] [ Si]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
15.0 13.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
31.0
90.9
77.3
90.9
339.
159.
100.
367.
1480.
314.
152.
123.
179.
11.0
[ Sn] [ V ] [ Zn] [
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
33.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
195.
129.
109.
669.
592.
358.
283.
199.
346.
317.
194.
309.
] Hg ]
(ppb)
5.79
1L2.Q0
103.
55.9
93.8
63.7
65.2
63.7
61.8
109.
63.7
7.00 7.00 ____
Comments Samples were freeze-dried and ground to fine powder;
duplicate 0.05-g aliquots were digested with HNO3/HC104
and analyzed for trace metals by ICP-AES.
Analyzed by
Released by
Sue Wood
i4, 1it-e
Date 10/15/91_
Date 10/22/91
W - e)
dmmmmmmmm-dftý
5.00-PI
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Plant shoots
Number of samples 42
Analyses requested Trace metals
Project No. Page 4
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
33
34
35
40
41
42
47
48
49
54
55
56
Det.11m.(DL)
[ Al]
6440.
6760.
8300.
2230.
3800.
3680.
3200.
2040.
3080.
3800.
3460.
3230.
45.0
[ As] [ B ]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
30.0
40.0
109.
46.2
34.6
21.8
22.4
26.9
29.5
100.
25.6
232.
26.3
5.00
[ Ba] [ Be] [ Ca]
86.0 <DL 15300.
93.0 <DL 13700.
111. <DL 17900.
35.5 <DL 12200.
58.0 <DL 18800.
61.5 <DL 18100.
53.0 <DL 12800.
38.5 <DL 10200.
54.5 <DL 12800.
55.0 <DL 9620.
51.5 <DL 8510.
47.5 <DL 8050.
1.00 4.00
Comments See page 1.
Analyzed by
Released by
Sue Wood
A 1oQ . Ij s Date 10/15/91Date 10/22/91
H-13
[ Cd]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
2.00
[ Co]
12.5
11.0
16.0
4.50
8.00
8.50
6.00
4.50
?7.00
12.0
13.5
12.0
2.00
[ Cr]
39.4
50.8
51.6
20.7
28.5
33.3
19.1
12.6
17.1
14.6
24.8
17.1
7.00
1.00
1.00
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
P- ject Title
R-quested by Pam Tazik
Material analyzed Plant shoots
N nber of samples 42
Analyses requested Trace metals
Project No. Page 5
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
33
34
35
40
41
42
47
48
49
54
55
56
Det.lim.(DL)
Comments
[ Cu] [ Fe] [ K ]
30.5
30.0
32.6
22.1
38.9
35.3
21.1
18.9
23.2
12.1
14.2
13.2
4.00
6830.
7050.
8930.
2570.
4360.
4530.
4310.
2250.
4010.
3500.
2940.
3040.
25.0
21100.
18800.
20900.
23400.
23500.
21000.
25400.
27900.
26100.
18600.
16800.
15700.
[ Mg] [ Mn] [ Mo] [ Na] [ Ni]
5540. 957. <DL 7360. 44.0
5690. 928. <DL 8410. 50.0
7260. 973. <DL 8130. 46.5
3900. 148. <DL 8840. 26.5
5690. 348. <DL 11600. 32.5
5750. 470. <DL 9710. 34.5
5080. 444. <DL 7870. 28.5
4000. 418. <DL 9280. 37.5
5080. 595. <DL 7450. 41.5
3660. 1840. <DL 8840. 47.0
3080. 1930. <DL 6920. 50.5
3270. 1770. <DL 6970. 41.0
629. 3.00 9.00 6.00 1340. 8.00
See page 1.
Analyzed by Sue Wood
,eleased by A
Date
Date
10/15/91
10/22/91
[ P ]
4890.
4310.
5320.
5960.
5900.
5690.
6240.
6220.
6870.
4610.
3990.
3940.
62.0
__
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Plant shoots
Number of samples 42
Analyses requested Trace metals
Project No. Page 6
Date 8/2/91
Fresh weight basis
Dry weight basis x
Sample No.
33
34
35
40
41
42
47
48
49
54
55
56
Det.llm.(DL)
Comments
Concentration (ppm)
[ Pb] [ Sb] [ Se] [ Si] [ Sn] [ V ] [ Zn] [ ] [Hg ]
(ppb)
<DL <DL <DL 1190. <DL 19.0 417. ____ 21.
<DL <DL <DL 1070. <DL 20.0 319. ____ .9
<DL <DL <DL 1720. <DL 20.5 426. _ <DL
<DL <DL <DL 139. <DL 9.00 319. ____ 57I.
<DL <DL <DL 388. <DL 12.5 278. 316.
<DL <DL <DL 379. <DL <DL 258. 137.
<DL <DL <DL 217. <DL 12.0 180. 152.
<DL <DL <DL 200. <DL 8.75 163. 21.0
<DL <DL <DL 170. <DL <DL 196. 73.7
<DL <DL <DL 494. <DL 46.5 256. __ 38
<DL <DL <DL 791. <DL 43.0 346. _ 340.
<DL <DL <DL 718. <DL 52.0 218. _ 38
15.0 13.0 31.0 11.0 33.0 7.00 7.00
See page 1.
Analyzed by
Released by
Sue Wood
LAi. tfl»^
Date
Date
10/15/91
10/22/91
5 Pi'
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
hIquest No. 944
P-oject Title
I .quested by Pam Tazik
Material analyzed Plant shoots
: imber of samples 42
Analyses requested Trace metals
Project No. Page 7
Date 8/2/91
Fresh weight basis
Dry weight basis x
Sample No.
60
61
62
67
68
69
72
75
81
82
83
85
Det.lim.(DL)
Comments
Analyzed by
Released by
Concentration (ppm)
[ Al] [ As] [ B ] [ Ba] [ Be] [ Ca] [ Cd]
2770.
5140.
3500.
1760.
1960.
1120.
2330.
3440.
1070.
1430.
1420.
5160.
45.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
30.0
141.
78.8
<DL
328.
28.8
119.
436.
58.3
35.3
86.5-
<DL
41.0
5.00
41.0
61.0
42.5
23.0
28.5
17.5
42.0
39.0
19.0
22.0
17.5
72.0
1.00
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
1.00
11100.
14100.
11400.
8640.
9360.
8170.
10500.
11700.
6890.
7400.
8240.
9420.
4.00
See page 1.
Sue Wood
-j i/t-/
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
2.00
Date
Date
[ Co] [ Cr]
<DL 24.8
11.0 37.0
<DL 26.0
<DL <DL
<DL <DL
<DL 16.7
9.50 12.2
11.0 15.9
7.00 <DL
5.50 <DL
7.00 <DL
16.0 32.5
2.00 7.00
H-16
10/15/91
10/22/91
.
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Plant shoots
Number of samples 42
Analyses requested Trace metals
Project No. Page 8
Date 8/2/91
Fresh weight basis
Dry" weight basis x
Concentration (ppm)
Sample No.
60
61
62
67
68
69
72-
75
81
82
83
85
Det.11m.(DL)
Comments
[ Cu]
22.6
29.5
18.9
16.3
<DL
21.6
7.89
10.5
<DL
<DL
8.95
34.2
[ Fe]
2770.
4940.
3110.
1730.
1860.
961.
2070.
2730.
1230.
1460.
1430.
4660.
4.00 25.0
See page 1.
[ K ] [ Mg]
28000. 3890.
22900. 5250.
26600. 4180.
34100. 3530.
33700. 3720.
42900. 2820.
19000. 3930.
40600. 5600.
39000. 5860.
42200. 5600.
26900. 6290.
27700. 4730.
629.
[ Mn] [ Mo]
506. <DL
932. <DL
500. <DL
283. <DL
563. <DL
268. <DL
1750. <DL
1150. <DL
1010. <DL
982. <DL
1010. <DL
2640. <DL
3.00 9.00 6.00 1340. 8.00 62.0
Analyzed by
Released by
Sue Wood
4/L p U J^/_____________________
Date
Date
10/15/91
10/22/91
H-17
[ Na]
7670.
7150.
7890.
6560.
8800.
9140.
13000.
4720.
11600.
11600.
14600.
2210.
[ Ni]
30.5
44.0
35.5
31.0
41.5
31.0
43.5
93.0
43.5
46.0
53.5
62.5
( P ]
5990.
5530.
5520.
7120.
6220.
7180.
5790.
8360.
5760.
6570.
6880.
5010.
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
F quest No. 944
Project Title
I ,quested by Pam Tazik
Material analyzed Plant shoots
Fimber of samples 42
.analyses requested Trace metals
Sample No.
60
61
62
67
68
69
72
75
81
82
83
85
Det.lim.(DL)
Comments
Project No. Page 9
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
[ Pb] [ Sb] [ Se] [ Si] [ Sn] [ V ] [ Zn] [ ]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
15.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
13.0
<DL
<DL
<DL
<DL
<DL
36.0
<DL
<DL
<DL
<DL
<DL
<DL
31.0
255.
376.
267.
109.
95.5
398.
217.
173.
152.
142.
92.4
476.
11.0
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL3
33.0
<DL
<DL
<DL
<DL
<DL
16.5
<DL
<DL
<DL
<DL
<DL
<DL
7.00
289.
444.
303.
224.
284.
218.
277.
926.
575.
591.
636.
337.
7.00
Hg
(ppb)
23.4
217.
23.5
30.4
37.3
29.4
15.6
158.
13.2
19.6
89.0E
5.00p
See page 1.
Analyzed by
Released by
Sue Wood
_Y, i1 t-14
Date
Date
10/15/91
10/22/91
H-18
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Plant shoots
Number of samples 42
Analyses requested Trace metals
Project No. Page 10
Date 8/2/91
Fresh weight basis
Dry weight basis x
Sample No.
91
92
93
98
99
100
Det.lim. (DL)
Comments
[ Al]
6780.
4740.
9150.
3340.
3180.
2210.
45.0
Concentration (ppm)
[ As] [ B ] [ Ba] [ Be] [ Ca] [ Cd] ( Co]
<DL
<DL
<DL
<DL
<DL
<DL
30.0
44.2
51.3
46.2
38.5
58.3
16.0
5.00
85.0
67.5
127.
55.5
56.0
33.5
1.00
<DL
<DL
<DL
<DL
<DL
<DL
1.00
10800.
6180.
12100.
14400.
9890.
9970.
4.00
<DL
<DL
<DL
<DL
<DL
<DL
2.00
10.0
6.00
7.50
5.50
5.50
<DL
2.00
See page 1.
Analyzed by
Released by
Sue Wood
,4p, (ifri
Date 10/15/91
Date 10/22/91
H-19
[ Cr]
44.7
31.3
53.7
22.0
17.5
15.9
7.00
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
1 squest No. 944
Project Title
equested by Pam Tazik
Material analyzed Plant shoots
umber of samples 42
Analyses requested Trace metals
Project No. Page 11
Date 8/2/91
Fresh weight basis
Dry weight basis x
Sample No.
91
92
93
98
99
100
Det.lim.(DL)
Comments
Analyzed by
Released by
Concentration (ppm)
[ Cu] [ Fe] [ K ] [ Mg] [ Mn] [ Mo] [ Na]
36.8
23.7
35.8
22.6
21.6
24.7
4.00
5260.
3250.
6850.
4460.
2590.
2620.
25.0
23100.
12900.
22000.
35700.
26200.
42700.
629.
4760.
2770.
5450.
5480.
3960.
3840.
3.00
396.
247.
471.
181.
256.
97.2
9.00
<DL
<DL
<DL
<DL
<DL
<DL
6.00
[ Ni]
11900. 41.0
7180.
9720.
9880.
10400.
8580.
1340.
28.0
37.5
59.5
51.0
60.5
8.00
See page 1.
Sue Wood
4LA i-U t,
Date
Date
[ P ]
6660.
3680.
5590.
7290.
5940.
7950.
62.0
H-20
10/15/91
10/22/91
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 944
Project Title
Requested by Pam Tazik
Material analyzed Plant shoots
Number of samples 42
Analyses requested Trace metals
Project No. Page 12
Date 8/2/91
Fresh weight basis
Dry weight basis x
Concentration (ppm)
[ Pb] [ Sb] [ Se] [ Si] [ Sn]
<DL
<DL
<DL
<DL
<DL
<DL
15.0
<DL
<DL
<DL
<DL
<DL
<DL
13.0
<DL
<DL
<DL
<DL
<DL
<DL
31.0
424.
156.
376.
309.
197.
232.
11.0
41.0
<DL
<DL
<DL
<DL
<DL
33.0
[ V ]-
25.5
12.5
23.0
<DL
<DL
<DL
7.00
[ Zn] [ ] [Hg ]
(ppb)
240. 51.0
158. _48.0
251. 47.8
217. 56.7
158. 17.6
166. _80.9
Sample No.
91
92
93
98
99
100
Det.lim.(DL) 5.00 p
Comments
Analyzed by
Released by
See page 1.
Sue Wood
,IL bLIALI
Date 10/15/91
Date 10/22/91
4-091
7.00
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
.Aequest No.
Project Title
1equested by
P-2178s
Pam Tazik
Project No.
Date 8/2/91
Material analyzed
iumber of samples
Analyses requested
Plant shoots
42
Pesticides and PCBs
Fresh weight basis
Dry weight basis x
Sample No.
72
75
81
82
83
85
91
92
93
98
99
100
Comments
PCBs
(ppm)
0.325
1.24
0.248
0.470
0.233
1.50
0.856
1.14
1.12
0.863
0.461
1.36
Compound(concentration)
Dieldrin
(ppm) ( )
0.00357
0.00214
0.00790
0.00474
0.00526
0.00643
0.00357
0.00286
0.00214
0.00256
0.00421
0.00513
See Pages 1 and 2.
Analyzed by
Released by
Sue Wood
,. I, u {l
Page 3
( ) ( )
Date
Date
2/20/92
2/20/92
........ • ... ... .,•
Appendix I. Results of chemical analyses of macrophyte tissues and
sediments collected from the lower Des Plaines River in1987.
Table II11. Key to macrophyte samples collected from the lower Des Plaines River in 1987
and submitted for chemical analyses. Sediment samples are identified by
location.
Sample
Macrophyte
Species
Plant
Part
Potamogeton nodosus
Potamogeton nodosus
Myriophyllum sp.
Myriophyllum sp.
Vallisneria americana
Vallisneria americana
Potamogeton pectinatus
Potamogeton pectinatus
Potamogeton pectinatus
Potamogeton pectinatus
Vallisneria americana
Vallisneria americana
Sagittaria latifolia
Sagittaria latifolia
Myriophyllum sp.
Myriophyllum sp.
Eleocharis acicularis
Eleocharis acicularis
Potamogeton crispus
Potamogeton crispus
Potamogeton nodosus
Potamogeton nodosus
Potamogeton pectinatus
Potamogeton pectinatus
Ceratophyllum demersum
Dianthera americana *
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
roots
shoots
whole plant
whole plant
* Renamed Justicia americana
1-1
PNR 1
PNS 2
MR 3
MS 4
VR 5
VS 6
PPR 7
PPS 8
PPR 9
PPS 10
VR 11
VS 12
SLR 13
SLS 14
MR 15
MS 16
EAR 17
EAS 18
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
CD 25
WWL 26
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Trace element
Project No. '_________________ Page 1
Date 6/29/87
s including Hqg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No. [ Al] [ As] [ B [ Ba] [ Be] [ Ca] [ Cd] [ Co] [ Cr]
Brandon Dam
EAR 17
EAS 18
MR 15
MS 16
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
Det.lim.(DL)
Comments
Analyzed by
Released by
7950.
1110.
11200.
1160.
3440.
1210.
6870.
1010.
1900.
1080.
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
18.9
<DL
39.7
50.8
33.8
12.1
43.5
9.00
45.5
477.
93.6
57.5
72.9
41.3
92.8
27.3
69.9
31.0
41.8
29.2
0.450
<DL
0.700
0.130
0.150
0.400
0.600
<DL
<DL
0.130
30400.
4070.
28800.
7660.
14400.
10000.
26200.
9060.
10200.
10600.
12.3
1.50
9.05
1.35
3.75
1.30
5.40
1.25
2.55
1.65
29.0
23.5
31.3
13.1
22.9
5.00
28.4
10.1
14.5
11.3
3.10 3.00 0.280 0.000 0.120 0.180 0.380 0.300
Samples were freeze-dried and ground to homogeneous
powder; duplicate 0.5-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Sue Wood
A(, i .I/ I J i
Date
Date
3/7/883/10/88
1-2
25.1
<DL
30.8
8.95
10.3
6.80
14.9
4.20
3.00
8.25
1.92
Project No. "
_ 
• • 
• • 
J%
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title D(
Requested by Pai
Project No.
es Plaines River
m Tazik Date 6/29/87
Material analyzed Aquatic lants
Number of samples
Analyses requested
26
Trace elements including Hg
Fresh weight basis ___
Dry weight basis x
Concentration (ppm)
Sample No.
Brandon Dam
EAR 17
EAS 18
MR 15
MS 16
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
Det.lim. (DL)
Comments
[ Cu] [ Fe] [ K ] [ Mg]
<DL
<DL
<DL
<DL
<DL
1.15
<DL
<DL
32.1
<DL
0.340
15400.
1850.
23800.
1920.
10600.
1950.
16500.
1210.
8960.
1900.
1.30
7020. 16100.
29300. 2720.
7740. 14400.
13400. 2260.
19900. 5000.
22200. 3220.
17100. 11800.
31300. 3210.
14200. 3030.
21300. 4610.
63.3 0.160
[ Mn] [ Mo]
2430.
4840.
887.
2340.
2710.
512.
1230.
1400.
1000.
1550.
0.400
<DL
<DL
<DL
<DL
<DL
1.70
<DL
1.20
<DL
2.30
0.740
[ Na] [ Ni]
2050.
3430.
2160.
9430.
7380.
12500.
3280.
12200.
5500.
17700.
140.
87.7
68.1
71.5
44.4
64.2
24.5
58.8
40.6
29.1
47.3
0.620
Samples were freeze-dried and ground to homogeneous
powder; duplicate 0.5-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Analyzed by
Released by
Sue Wood
JL-u U/0^
Page _2
[ P ]
2890.
4620.
1820.
3910.
3730.
5990.
4920.
8240.
4920.
7890.
6.12
Date
Date
1-3
3/7/88
3/10/88
m m r 
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Trace element
Project No. Page 3
Date _6/29/87
s including Hg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
Brandon Dam
EAR 17
EAS 18
MR 15
MS 16
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
Det.lim.(DL)
[ Pb] [ Sb]
<DL
13.7
<DL
* 6.80
<DL
<DL
<DL
<DL
<DL
<DL
1.45
<DL
<DL
<DL
<DL
1.45
<DL
<DL
<DL
<DL
1.16 1.38
[ Se]
12.0
<DL
18.8
6.15
4.45
<DL
12.4
<DL
3.26
3.40
2.42
[ Si] [ Sn] [ V ] [ Zn]
651.
2020.
1620.
54.4
539.
100.
660.
98.2
73.9
60.5
8.95
<DL
7.50
<DL
<DL
<DL
5.60
4.10
5.85
<DL
24.0
<DL
31.9
2.75
5.00
8.30
15.8
<DL
4.10
<DL
1.64 2.72 2.72
306.
184.
178.
168.
156.
195.
115.
165.
82.5
327.
0.860
[ ] [ Hg ]
(ppb)
128.
45.2
110.
161.
66.8
44.2
69.3
48.3
84.0
131.
5. 0(
Comments
Analyzed by
Released by
Samples were freeze-dried and ground to homogeneous
powder; duplicate 0.5-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Sue Wood and Jens Sandberger Date 3/7/88
t_/ &JO--&L_._ Date 3/10/88
1-4
____ ___ __ ___
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
Request No. TM-494, P-20349
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Pesticides anq
Sample No.
Brandon Dam
EAR 17
EAS 18
MR 15
MS 16
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
Comments
PCBs
(ppm)
1.22
1.47
1.10
1.34
0.997
1.10'
0.722
2.27
0.866
1.13
Project No. Page 1
Date 6/29/87
Fresh weight basis
Dry weight basis xd PCBs
Compound(concentration)
Dieldrin Hept.epoxide
(ppm)
<DL
<DL
0.0092
0.0036
0.0078
0.0054
0.0040
<DL
0.0057
0.0022
(ppm) ( ) ( )
0.0072
<DL
0.0096
0.0050
0.0088
0.0078
0.0063
0.0087
0.0072
0.0052
Samples were freeze-dried and ground to homogeneous
powder; duplicate 1.0-g aliquots were extracted.
PCBs are reported as Aroclor 1254. (Cont'd on page 2)
Analyzed by
Released by
Date 3/25/88
Date 3/29/88
1-5
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No.
Project Title
Requested by
494 Project No.
Des Plaines River
Pam Tazik Date 6/29/87
Material analyzed Aquatic plants
Number of samples
Analyses requested
Sample No.
26
Trace elements including Hg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
[ Al] [ As] [ B ] [ Ba] [ Be] [ Ca] [ Cd] [ Co] [ Cr]
DuPage Bay
MR 3
MS 4
PNR 1
PNS 2
PPR 9
PPS 10
VR 11
VS 12
Det.lim. (DL)
3450.
4410.
1960.
2200.
2440.
3040.
4670.
2620.
10.2
<DL
<DL
<DL
<DL
<DL
<DL
<DL
47.4
69.0
32.4
21.6
66.0
229.
53.9
11.3
509.
89.7
337.
58.5
370.
112.
390.
58.9
3.10 3.00 0.280 0.000
Comments
Analyzed by
Released by
Sue Wood
L/^ A i AJc-rý
Date 3/7/88
Date 3/10/88
1-6
Page 4
0.180
0.250
<DL
<DL
0.200
0.300
0.625
<DL
0.120
34000.
14600.
14000.
13300.
19900.
21900.
33700.
11600.
0.180
6.70
1.60
3.65
1.30
3.40
1.60
17.3
7.05
0.380
39.8
8.70
14.7
7.35
12.9
12.3
32.8
34.0
0.300
<DL
2.33
2.20
3.55
<DL
<DL
70.8
18.5
1.92
494
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested
Project No. Page 3
Date _6/29/87
Trace elements including Hq
Fresh weight basis
Dry weight basis x
Sample No.
Brandon Dam
EAR 17
EAS 18
MR 15
MS 16
PCR 19
PCS 20
PNR 21
PNS 22
PPR 23
PPS 24
Det.lim. (DL)
Comments
[ Pb] [ Sb]
<DL
13.7
<DL
6.80
<DL
<DL
<DL
<DL
<DL
<DL
1.16
1.45
<DL
<DL
<DL
<DL
1.45
<DL
<DL
<DL
<DL
1.38
Concentration (ppm)
[ Se] [ Si] [ Sn] [ V ]
12.0
<DL
18.8
6.15
4.45
<DL
12.4
<DL
3.26
3.40
2.42
651.
2020.
1620.
54.4
539.
100.
660.
98.2
73.9
60.5
8.95
<DL
7.50
<DL
<DL
<DL
5.60
4.10
5.85
<DL
24.0
<DL
31.9
2.75
5.00
8.30
15.8
<DL
4.10
<DL
[ Zn] [ ] [ Hg]
(ppb)
306. 128.
184. 45.2
178. 110.
168. 161.
156. 66.8
195. 44.2
115. 69.3
165. 48.3
82.5 84.0
327. 131.
1.64 2.72 2.72 0.860 5.00
Samples were freeze-dried and ground to homogeneous
powder; duplicate 0.5-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Analyzed by
Released by
Sue Wood and Jens SandberqerLt4 /- Date 3/7/88Date 3/10/88
1-4
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Trace element
Project No. Page 6
Date 6/29/87
s including Hg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
DuPage Bay
MR 3
MS 4
PNR 1
PNS 2
PPR 9
PPS 10
VR 11
VS 12
Det.lim.(DL)
[ Pb] [ Sb] [ Se]
<DL
<DL
<DL
<DL
<DL
<DL
48.6
6.25
1.16
<DL
<DL
<DL
1.90
<DL
<DL
<DL
<DL
1.38
21.6
5.50
7.35
2.46
11.7
3.60
18.0
4.65
2.42
[ Si] [ Sn] [ V ]
569.
141.
595.
482.
317.
802.
619.
211.
1.64
3.05
<DL
<DL
3.35
5.50
<DL
8.63
4.90
2.72
8.65
6.90
12.6
7.45
12.4
6.25
26.7
9.35
2.72
Comments
Analyzed by
Released by
Sue Wood and Jens Sandberqer
A,^. , (. /1,-,>,-
Date 3/7/88
Date 3/10/88
1-8
[ Zn] [
66.4
68.8
44.0
53.9
28.9
41.5
467.
535.
0.860
] [Hg ]
(ppb)
81.5
38.1
64.4
47.3
74.1
46.1
931.
174.
5. OOp
Lm
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
Request No. TM-494, P-2034
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Pesticides an
Sample No. PCBs
(ppm)
DuPage Bay
MR 3
MS 4
PNR 1
PNS 2
PPR 9
PPS 10
VR 11
VS 12
Comments
0.593
0.565
0.852
1.34
0.922
0.630
0.653
0.900
Project No. Page _2
Date 6/29/87_
Fresh weight basis
Dry weight basis xd PCBs
Compound(concentration)
Dieldrin Hept.epoxide
(ppm)
0.0042
<DL
0.0038
0.0127
0.0064
0.0125
0.0031
<DL
(ppm) ( ) ( )
0.0119
0.0064
0.0046
<DL
0.0088.
0.0100
0.0066
<DL
No other pesticides or PCBs were detected.
Detection limit (DL) = 0.0001 ppm.
Analyzed by
Released by
&
1w) (doi~9
1-9
Date
Date
3/25/88
3/29/88
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No.
Project Title
Requested by
494 Project No.
Des Plaines River
Pam Tazik
Page 7
Date 6/29/87
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Trace elemen
Sample No.
ts including Hg__
Fresh weight basis
Dry weight basis x
Concentration (ppm)
[ Al] [ As] [ B ] [ Ba] [ Be] [ Ca] [ Cd] [ Co] [ Cr]
Confluence
PPR 7
PPS 8
VR 5
VS 6
Treats Island
SLR 13
SLS 14
Whole Plant
CD 25
WWL 26
Det.lim.(DL)
Comments
Analyzed by
Released by
Sue Wood
AUL (L-
Date 3/7/88.
Date 3/10/88
1-10
2850.
7650.
3110.
3030.
1020.
529.
4300.
755.
3.10
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
3.00
79.0
241.
60.3
7.75
17. 1
3.35
10.8
30.9
0.280
215.
141.
447.
51.4
106.
9.20
50.9
11.7
0.000
<DL
0. 200
<DL
<DL
<DL
<DL
<DL
<DL
0.120
15900.
18000.
18300.
10000.
7940.
7840.
39900.
4770.
0.180
4.60
4.85
12.7
5.95
3.40
0.750
3.20
0.650
0.380
13.2
29.5
28.1
19.0
6.55
1.30
5.75
0.400
0.300
19.3
10.4
19.2
14.4
8.30
6.55
8.10
5.00
1.92
494
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No.
Project Title
Requested by
494 Project No.
Des Plaines River
Pam Tazik Date 6/29/87
Material analyzed Aquatic plants
Number of samples
Analyses requested
Sample No.
Confluence
PPR 7
PPS 8
VR 5
VS 6
Treats Island
SLR 13
SLS 14
Whole Plant
CD 25
WWL 26
Det.lim.(DL)
26
Trace elements including Hg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
[ Cu] [ Fe] [ K ] [ Mg] [ Mn] [ Mo] [ Na] [ Ni] [ P ]
27.4
<DL
67.2
<DL
<DL
0.385
92.3
181.
0.340
11000.
7900.
27800.
3270.
11600.
817.
4400.
1200.
1.30
37200.
16600.
33500.
35000.
28000.
29300.
29600.
25900.
63.3
4120.
6380.
4710.
4950.
3200.
3170.
6310.
1860.
0.160
1190.
5680.
707.
2610.
195.
105.
1310.
65.9
0.400
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
0.740
12500.
8540.
12200.
22700.
8760.
6730.
4890.
7120.
140.
21.9
73.9
27.2
119.
11.8
4.90
64.0
4.75
0.620
9310.
6710.
17400.
10100.
9220.
5800.
3720.
4540.
6.12
Comments
Analyzed by
Released by
Sue Wood
L,,I }nJ /(
Date
Date
3/7/88
3/10/88
Page 8
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Trace element
Project No. Page 9
Date 6/29/87
s including Hg
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
Confluence
PPR 7
PPS 8
VR 5
VS 6
Treats Island
SLR 13
SLS 14
Whole Plant
CD 25
WWL 26
Det.lim.(DL)
[ Pb] [ Sb] [ Se] [ Si]
<DL
<DL
<DL
<DL
<DL
<DL
<DL
<DL
1.16
1.60
<DL
<DL
<DL
<DL
<DL
<DL
<DL
1.38
8.00
9.95
19.1
4.05
4.75
<DL
3.00
<DL
2.4.2
449.
654.
364.
244.
97.6
24.1
792.
93.5
1.64
[ Sn] [ V ] [ Zn] [
5.70
4.70
7.50
7.50
<DL
<DL
5.95
<DL
2.72
18.2
15.3
24.5
4.25
5.60
<DL
<DL
2.90
2.72
115.
206.
222.
524.
93.3
47.7
77.2
44.9
0.860
Comments
Analyzed by
Released by
Sue Wood and Jens Sandberger
A/ .A J -
Date 3/7/88
Date 3/10/88
1-12
] [Hg ]
(ppb)
156.
61.6
201.
106.
124.
66.6
178.
81.5
5.oopp-
ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
Request No. TM-494, P-2034 -
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Aquatic plants
Number of samples 26
Analyses requested Pesticides an
Sample No.
Confluence
PPR 7
PPS 8
VR 5
VS 6
Treats Island
SLR 13
SLS 14
Whole Plant
CD 25
WWL 26
PCBs
(ppm)
1.30
1.13
0.854
0.837
0.557
1.23
0.970
0.676
Project No.
Date 6/29/87
Fresh weight basis
Dry weight basis xd PCBs
Compound(concentration)
Dieldrin Hept. epoxide
(ppm)
0.0100
0.0040
0.0030
0.0108
<DL
0.0050
0.0060
0.0040
(ppm) ( )
<DL
0.0046
0.0064
<DL
0.0084
<DL
0.0061
<DL
Comments
Analyzed by
Released by
Date 3/25/88
Date 3/29/88
h1.) eIJfrl
'OO M ) (I S/0^frdJ. -
1-13
Page 3
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Sediments
Number of samples 5
Analyses requested Trace element
Project No. Page 1
Date 6/29/87
s including Hq
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
Brandon Dam
DuPage Bay IX
DuPage Bay 2X
Confluence
Treats Island
Det.lim.(DL)
[ Al] [ As] [ B ]
35800.
26000.
32000.
41700.
20300.
31 :0
44.5
<DL
34.5
47.0
<DL
30.0
94.5
45.0
88.0
149.
45.0
2.80
[ Ba] [ Be] [ Ca] [ Cd] [ Co]
221.
320.
714.
602.
376.
0.000
<DL
<DL
<DL
<DL
<DL
1.20
11800.
59100.
44300.
36200.
64400.
2.60
14.5
24.0
37.0
50.0
32.0
3.80
<DL
<DL
<DL
<DL
<DL
3.00
Comments
[ Cr]
39.5
134.
255.
344.
188.
19.2
Samples were freeze-dried and ground to pass 100-mesh nylon
fabric sieve; duplicate 0.05-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Analyzed by
Released by
Sue Wood
....~d
Date
Date
12/17/87
3/9/88
1-14
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Request No. 494
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Sediments
Number of samples 5
Analyses requested Trace element
Project No. Page 2
Date 6/29/87
s including Hq
Fresh weight basis
Dry weight basis x
Sample No.
Brandon Dam
DuPage Bay IX
DuPage Bay 2X
Confluence
Treats Island
Det.lim.(DL)
Comments
[ Cu] [ Fe]
<DL 40600.
76.5 29000.
277. 35800.
342. 37400.
147. 47100.
Concentration (ppm)
[ K ] [ Mg] [ Mn] [ Mo] [ Na] [ Ni]
9110.
6400.
8640.
12300.
5150.
9910.
17300.
23200.
20200.
28400.
1160.
1080.
1040.
1210.
1450.
3.40 19.6 633. 1.60 5.00
<DL
<DL
<DL
<DL
<DL
7 .40
<DL
<DL
<DL
<DL
<DL
1400.
69.5
46.0
71.0
76.0
121.
6.20
[ P ]
1890.
3990.
4440.
4100.
9550.
61.2
Samples were freeze-dried and ground to pass 100-mesh nylon
fabric sieve; duplicate 0.05-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Analyzed by
Released by
Sue Wood
...U LaO-
Date
Date
12/17/87
3/9/88
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF TRACE METAL ANALYSIS
Request No. 494 _
Project Title Des Plaines River
Requested by Pam Tazik
Material analyzed Sediments ..
Number of samples 5
Analyses requested Trace element
Project No. Page 3
Date 6/29/87
s includizuy aq
Fresh weight basis
Dry weight basis x
Concentration (ppm)
Sample No.
Brandon Dam
DuPage Bay 1X
DuPage Bay 2X
Confluence
Treats Island
Det.lim.(DL)
Comments
[ Pb] [ Sb] [ Se] [ Si]
<DL
<DL
284.
249.
99.0
11.6
<DL
<DL
<DL
<DL
<DL
13.8
<DL
<DL
<DL
<DL
<DL
24.2
NA
NA
NA
NA
NA
16.4
[ Sn] [ V ] [ Zn] [ ] [ Hg ]
(ppb)
<DL 72.5 197. 90.6
<DL 56.0 620. 679.
56.5 59.5 1230. 4180.
119. 123. 1570. 3780.
41.5 60.0 1020. 1850.
27.2 27.2 8.60 5.00pp
Samples were freeze-dried and ground to pass 100-mesh nylon
fabric sieve; duplicate 0.05-g aliquots were digested with
HNO3/HC104 and analyzed for trace elements by ICP-AES.
Analyzed by
Released by
Sue Wood and Jens Sandberger
-;S IA /]d- J
Date 12/17/87
Date 3/9/88
1-16
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ILLINOIS NATURAL HISTORY SURVEY
RESULTS OF PESTICIDE/PCB ANALYSIS
Request No.
Project Titl
Requested by
TM-494, P-2034
e Des Plaines River
Pam Tazik
Project No.
Material analyzed Sediment
Number of samples
Analyses requested
5
Pesticides and PCBs
Fresh weight basis
Dry weight basis x
Compound(concentration)
Sample No.
Brandon
DuPage 1
DuPage 2
Confluence
Treats
Comments
Analyzed by
Released by
Samples were freeze-dried and ground to pass 100-mesh nylon
fabric sieve; duplicate 10-g aliquots were extracted. PCBs
are reported as Aroclor 1254. No other pesticides or PCBs
were detected. Detection limit (DL) = 0.0001 ppm. Samples
contained considerable quantities of petroleum derivatives
(as determined by smell, appearance, and unident'd GC peaks).
Ronald E. Duzan
A , A, (I .(,1.4
Date
Date
4/8/88
4/8/88
1-17
Date 6/29/87
Page
(ppm)
PCBs
(ppm)
0.0602
0.415
0.289
0.557
1.65
( ) ( )
0.00368
0.0158
0.0579
0.0382
0.0118
( )
-M..o Im W"
Appendix J.
Results of regression analyses examining relationships between
elements in macrophyte roots, macrophyte shoots, and sediments.
Sample size, degrees of freedom, slope, intercept and critical values
of significance are given in Tables 10 and 11.
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Figure J 1. Relationship between copper concentrations and chromium concentrations in
macrophyte roots collected from the lower Des Plaines River in 1991.
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Figure J2. Relationship between barium concentrations and cobalt concentrations in
macrophyte roots collected from the lower Des Plaines River in 1991.
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Figure J3. Relationship between cadmium concentrations and zinc concentrations in
macrophyte roots collected from the lower Des Plaines River in 1991.
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Figure J4. Relationship between cadmium concentrations and nickel concentrations in
macrophyte roots collected from the lower Des Plaines River in 1991.
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Figure J5. Relationship between nickel concentrations and zinc concentrations in macrophyte
roots collected from the lower Des Plaines River in 1991.
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Figure J6. Relationship between barium concentrations and chromium concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J7. Relationship between nickel concentrations and zinc concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J8. Relationship between barium concentrations and copper concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J9. Relationship between chromium concentrations and copper concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J 10. Relationship between aluminum concentrations and copper concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J 1. Relationship between aluminum concentrations and chromium concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J12. Relationship between aluminum concentrations and barium concentrations in
macrophyte shoots collected from the lower Des Plaines River in 1991.
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Figure J 13. Relationship between zinc concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J14. Relationship between barium concentrations and cadmium concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Relationship between barium concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J16. Relationship between barium concentrations and nickel concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J17. Relationship between barium concentrations and zinc concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J 18. Relationship between barium concentrations and chromium concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Relationship between cadmium concentrations and chromium concentrations
in sediments collected from the lower Des Plaines River in 1991.
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Figure J20. Relationship between cadmium concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J21. Relationship between chromium concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J22. Relationship between chromium concentrations and nickel concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Relationship between chromium concentrations and zinc concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J24. Relationship between nickel concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J25. Relationship between nickel concentrations and zinc concentrations in sediments
collected from the lower Des Plaines River in 1991.
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Figure J26. Relationship between mercury concentrations and barium concentrations in
sediments collected from the lower Des Plaines River in 1991.
J-14
0004
EI
0 500 750 1(10 1250 1500 17502000 2250 2500
mercury (ppb)
Figure J27. Relationship between mercury concentrations and cadmium concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J28. Relationship between mercury concentrations and chromium concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J29. Relationship between mercury concentrations and copper concentrations in
sediments collected from the lower Des Plaines River in 1991.
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Figure J30. Relationship between mercury concentrations and zinc concentrations in
sediments collected from the lower Des Plaines River in 1991.
J-16
0 woI 80(
60(
40(
20(
1)cz f
Appendix K. Results of Analysis of Variance of substance concentrations
in macrophyte roots, macrophyte shoots, and sediments between
sample sites in the lower Des Plaines River in 1991.
Table K1. Results of 1-way analysis of variance of aluminum concentrations in sediments
from 4 sites in the lower Des Plaines River in 1991. Sediment samples
associated with all macrophyte species are included in the analysis. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 976835022.321 325611674.107 22.483
Within groups 12 173787771.429 14482314.286 p = .0001
Total 15 1 150622793.75
Model II estimate of between component variance = 103709786.607
Group: Count: Mean: Std. Dev.:
dtS 
Error 
:
B 7 31985.714 1879.21 710.274
D 3 12550 6211.047 3585.949
C 2 25950 3464.823 2450
T 4 18300 4598.55 2299.275
One Factor ANOVA X 1 : site Y : AL
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D 19435.714 5722.41 * 18.258* 7.401
B vs. C 6035.714 6648.839 1.304 1.978
B vs. T 13685.714 5 197.637* 10.973* 5.738
D vs. C -13400 7570.037* 4.959* 3.857
D vs. T -5750 6333.547 1.305 1.978
Cvs. T 7650 7181.567* 1,796 2321
* Significant at 95%
K-2
Table K2. Results of 1-way analysis of variance of barium concentrations in sediments
from 4 sites in the lower Des Plaines River in 1991. Sediment samples
associated with all macrophyte species are included in the analysis. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
'Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 72610.414 24203.471 4.178
Within groups 12 69513.524 5792.794 p = .0306
Total 15 142123.938
Model II estimate of between component variance = 6136.893
C A r),M, .
dtS 
Error:Group: count: iean: SLu. u v.e . ,.1.,. L i I __
B 7 202.143 18.703 7.069
D 3 260.667 101.658 58.692
C 2 285 161.22 1 14
T 4 370 83.175 41.587
One Factor ANOVA X 1 : site Y2 : BA
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
Bvs.D -58.524 114.447 .414 1.114
B vs. C -82.857 132.975 .615 1.358
Bvs.T -167.857 103.952* 4.127* 3.519
D vs. C -24.333 151.399 .041 .35
D vs. T -109.333 126.669 1.179 1.881
C vs. T -85 143.63 .5541.29
* Significant at 95%
K-3
&- - L - m ---.I
Table K3. Results of 1-way analysis of variance of copper concentrations in sediments
from 4 sites in the lower Des Plaines River in 1991. Sediment samples
associated with all macrophyte species are included in the analysis. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source. OF: Sum Squares: Mean Square: F-lest:
Between groups 3 54235.131 18078.377 5.11
Within groups 12 42450.949 3537.579 p = .0166
Total 15 96686.08
Model II estimate of between component variance = 4846.933
C AI r.,- . C ,A c^ -
Group: Count:i ean:Z. .uLU. Du v.. JLU. LI I i.
B 7 10 0 0
D 3 115.2 102.995 59.464
C 2 10 0 0
T 4 133.1 84.031 42.016
One Factor ANOVA X :site Y3 : CU
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -106.914 89.436* 2.262 2.605
B vs. C -1.714 103.915 4.307E-4 .036
B vs. T -124.814 81.234* 3.737* 3.348
D vs. C 105.2 118.313 1.251 1.938
D vs. T -17.9 98.988 .052 .394
C vs. T -123.1 1 12 241* 1.904 2.39
* Significant at 95%
K-4
M .... - _.4- -..-L .
Table K4. Results of 1-way analysis of variance of nickel concentrations in sediments
from 4 sites in the lower Des Plaines River in 1991. Sediment samples
associated with all macrophyte species are included in the analysis. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 13104.856 4368.285 5.985
Within groups 12 8757.762 729.813 p = .0098
Total 15 2 1862.617
Model II estimate of between component variance = 1212.824
GrouD: Count: Mean: Std. Dev.: Std. Error:
B 7 40.571 5.779 2.184
D 3 88.1 47.879 27.643
C 2 69.9 58.124 41.1
T 4 108.925 14.072 7.036
One Factor ANOVA X 1 : site Y4 :NI
Comparison: lean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -47.529 40.622* 2.167 2.55
B vs. C -29.329 47.199 .611 1.354
B vs. T -68.354 36.897* 5.432* 4.037
D vs. C 18.2 53.738 .182 .738
D vs. T -20.825 44.961 .34 1.009
C vs. T -39.025 50.981 .927 1.668
* Significant at 95%
K-5
Table K5. Results of 1-way analysis of variance of zinc concentrations in sediments from
4 sites in the lower Des Plaines River in 1991. Sediments associated with all
macrophyte species are included in the analysis. Collection sites are abbreviated
as follows: Brandon Road = B; Treats Island = T; Du Page Bay = D;
Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 25112895.223 704298.408 4.41
Within groups 12 1916668.214 159722.351 p = .0261
Total 15 4029563.438
Model II estimate of between component variance = 181525.352
Groun: Cou nt: Mean - qtd n ,/ tf E- NtI__f_%a___%0__V_1_ e6Zv. LUd. rIror:
B 7 187.429 28.301 10.697
D 3 718 531.229 306.705
C 2 676.5 669.63 473.5
T - 1070 547.433 273.717
One Factor ANOVA X1 : site Y5 : ZN
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -530.571 600.956 1.234 1.924
B vs. C -489.071 698.248 .777 1.526
B vs. T -882.571 545.846* 4.138* 3.523
D vs. C 41.5 794.99 .004 .114
D vs. T -352 665.137 .443 1.153
C vs. T 
-393.5 754.194 .431 1.137
* Significant at 95%
K-6
Table K6. Results of 1-way analysis of variance of barium concentrations in macrophyte
roots from 4 sites in the lower Des Plaines River in 1991. All macrophyte
species are included in the analysis. Collection sites are abbreviated as follows:
Brandon Road = B; Treats Island = T; Du Page Bay = D; Confluence = C.
Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares Mean Square. F-test:
Between groups 3 248350.889 82783.63 11 099
Within groups 12 89507 845 7458.987 p = .0009
Total 15 337858.734 1
Model II estimate of between component variance = 25108.2 14
Group: Count: Mean: 5td. Dev.: 5td. Error:
B 7 57.786 25.088 9.482
D 3 341.333 146.073 84.335
C 2 353 148.492 105
T 4 222.25 83.679 41.84
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -283.548 129.867* 7.545* 4.758
B vs. C -295.214 150.892* 6.058* 4.263
B vs. T 
-164.464 1 17.958* 3.077 3.038
D vs. C -11.667 171 798 .007 .148
D vs. T 119.083 143.737 1.086 1.805
C vs. T 130.75 162982 1.019 1.748
* Significant at 95%
K-7
A .--% . . 0-
Table K7. Results of 1-way analysis of variance of cobalt concentrations in macrophyte
roots from 4 sites in the lower Des Plaines River in 1991. All macrophyte
species are included in the analysis. Collection sites are abbreviated as follows:
Brandon Road = B; Treats Island = T; Du Page Bay = D; Confluence = C.
Aposteriori comparisons are included.
Analysis of Variance Table
Source ODF Sum Squares: Mean Square: F-Lest:
Between groups 3 3886 291 1295.43 4.335
Wit n groups 12 3586.068 298 839 p = .0275
Totai 15 7472.359
Modeel II estimate of between component variance = 332.197
( ^.t r Mean Std. Dev.: Std. Error:Group:. ouUnL. ,. ...
6 7 11.929 5 912 2.235
S3 43.833 24.8531 14.336
C 2 53 .41.719 29.5
T 4 32.375 11 .586 5.793
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -31.905 25.994* 2.384 2.675
B vs.C -41.071 30.203* 2.927 2.963
B vs.T -20.446 23.611 1.187 1.887
D vs. C -9.167 34.387 .112 .581
D vs. T 11.458 28.77 .251 .868
C vs T 20.625 32.623 633 11.378
* Significant at 957?
K-8
/ý-* ., ..0% -I
Table K8. Results of 1-way analysis of variance of aluminum concentrations in
macrophyte shoots from 4 sites in the lower Des Plaines River in 1991. All
macrophyte species are included in the analysis. Collection sites are abbreviated
as follows: Brandon Road = B; Treats Island = T; Du Page Bay = D;
Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source. DF. Sum Squares Mean Square F-test:
Between groups 3 40930166.349 13643388 783 4.122
Within groups 38 125791173.556 3310294.041 p = .026
Total 41 166721339.905
Model Ii estimate of between component variance = 3444364.914
One Factor ANOVA X : site Y 1 : AL
Group: (,.ount: lmean: StLo. uev. tdO. Error:
B 15 2772.667 1340.567 346.133
D 9 4392.222 2215.85 1 738.617
C 6 4900 2617.273 1068.497
T 12 2357.333 1569.624 453.112
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs.D -1619.556 1553.144* 1.486 2.111
B vs. C -2127.333 1779.35* 1.953 2.421
B vs. T 415.333 1426.654 .116 .589
D vs. C -507.778 1941.43 .093 .53
D vs. T 2034.889 1624.316* 2.144 2.536
C vs. T 2542 667 1841 .802* 2604 2.795
* Significant at 9%
K-9
r- ý% A% a a 0-% r% -..-& . c" L A I\ - . din, L j r.----
Table K9. Results of I-way analysis of variance of barium concentrations in macrophyte
shoots from 4 sites in the lower Des Plaines River in 1991. All macrophyte
species are included in the analysis. Collection sites are abbreviated as follows:
Brandon Road = B; Treats Island = T; Du Page Bay = D; Confluence = C.
Aposteriori comparisons are included.
Analysis of Variance Table
Source OF. Sum Squares: Mean Square: F-test:
Between groups 3 7284 186 2428.062 4.142
Within gqroups 38 . ,22276.225 586.216 p = 0124
Total 4 1 29560.411
Model iH estimate of between component variance = 613.948
One Factor ANOVA X : site Y2 : BA
Group: (Count: lean________U. Uv.. L. error
5 15 38.6 17.03 4.397
D 9 65.667 25.556 8.519
C 6 70.75 32.297 13.185
T 12 43.25 26.587 7.675
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -27.067 20.668* 2.343 2.651
B vs. C -32.15 23.679* 2.519 2.749
B vs. T -4.65 18.985 .082 .496
D vs..C -5.083 25.836 .053 .398
D vs. T 22.417 21.616* 1.469 2.1
C vs T 27.5 24.51* 1 72 2.2721
* Significant at 95%
K-10
rCi nfts r\ - CtA^ ro«-o^-».4 ^
Table K 10. Results of 1-way analysis of variance of chromium concentrations in
macrophyte shoots from 4 sites in the lower Des Plaines River in 1991. All
macrophyte species are included in the analysis. Collection sites are abbreviated
as follows: Brandon Road = B; Treats Island = T; Du Page Bay = D;
Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares. Mean Square F-test:
Between groups 3 1502.82 500.94 3.74
Within groups 38 5090.194 133.952 p = .0 189
Total 41 6593.014
Model II estimate of between component variance = 122.329
One Factor ANOVA Xi : site Y3 : CR
rCint: M1a n Std. Dev.: Std. Error:J.I Vi..
B 15 17.107 9.903 2.557
D 9 30.344 14.466 4.822
C 6 30.85 15.454 6.309
T 12 19.683 8.785 2.536
Comparison: ean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -13.238 9.88* 2.453 2.713
B vs. C -13.743 11.319* 2.014 2.458
Bvs. T -2.577 9.075 .11 .575
D vs. C -.506 12.35 .002 .083
D vs. T 10.66 1 10.333* 1.455 2.089
v' T 11-.167 1f1 "16 1.241 1193
* Significant at 95P
K-11
Table K 11. Results of 1-way analysis of variance of copper concentrations in macrophyte
shoots from 4 sites in the lower Des Plaines River in 1991. All macrophyte
species are included in the analysis. Collection sites are abbreviated as follows:
Brandon Road = B; Treats Island = T; Du Page Bay = D; Confluence = C.
Aposteriori comparisons are included.
Analysis of Variance Table
Source OF: Sum Squares: Mean Square F-test:
Between groups 3 1362.881 454.294 352
Within groups 38 2717.867 71.523 : .0013
Total 41 4080.748
Model 11 estimate of between component variance = 127.59
One Factor ANOVA X : site Y4 : CU
Mt an Stil Dev
Std. 
Error:
GIroup:J o .. V .L.I- V%% % .-
B 15 14.796 9.178 2.37
D 9 28.067 6.998 2.333
C 6 27.533 6.877 2.808
T 12 18.21 9.098 2.626
Comparison: Mean Diff. Fisher PLSD: Schef"r F-test: Dunnett t:
Bvs. D -13.271 7.219* 4.61-* 3.722
B vs. C -12.737 8.271* 3.24"* 3.118
Bvs. T -3.414 6.631 .362 1.042
Dvs.C .533 9.024 .005 .12
D vs.T 9.857 7.55* 2.32-; 2.643
C vs. T 9.323 8.561* 1.62 2.205
* Significant at 95'/
K-12
C^ in- ,r-2 ., ^it,t,-•I
Table K12. Results of 1-way analysis of variance of mercury concentrations in
macrophyte shoots from 4 sites in the lower Des Plaines River in 1991. All
macrophyte species are included in the analysis. Collection sites are abbreviated
as follows: Brandon Road = B; Treats Island = T; Du Page Bay = D;
Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 4108374.398 1369458.133 6.308
Within groups 12 2605026.451 217085.538 p = .0082
Total 15 6713400.849
Model II estimate of between component variance = 384124.198
Sroup. Ckoun:L.. lean: bto. uev.: ,Ld. Error:
B 7 127.271 25.556 9.659
D 3 1245.667 1017.49 587.448
C 2 648.5 553.665 391.5
T 4 1182.75 273.246 136.623
One Factor ANOVA X : site Y : HG
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -1118.395 700.609* 4.033* 3.478
B vs. C -521.229 814.034 .649 1.395
B vs. T - 1055.479 636.359* 4.354* 3.614
D vs. C 597.167 926.818 .657 1.404
D vs. T 62.917 775.432 .01 .177
C vs. T -534.25 879.257 .584 1.324
* Significant at 95%
K-13
r.._ r, ^ i ort r- 0% a^ Irf M ýýt -- rý L J .-% I # 0-
Appendix L. Results of analysis of Variance of substance
concentrations in shoots of selected macrophyte species at sample
sites in the lower Des Plaines River in 1991.
Table LI. Results of 1-way analysis of variance of aluminum concentrations in
Myriophyllum spicatwn shoots from 4 sites in the lower Des Plaines River in
1991. Collection sites are abbreviated as follows: Brandon Road = B; Treats
Island = T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are
included.
Analysis of Variance
Source
Table
u. Suiiml quares: nean Square. F-test.
Between groups 3 30152700 10050900 6.108
Within groups 8 13163800 1645475 [=.0183Total 11 43316500
Model II estimate of between component variance = 280 1808.333
Group: Count:
S• . -__ "" .___________ -EJLU I o U .
S_3 3496.667 286.764 165.563
D 3 7166.667 994.451 574.147
C 3 6890 2207.057 1274.245
T 3 4346.667 799.771 461.748
One Factor ANOVA X1 : site Y : AL
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D 
-3670 2415.538* 4.093* 3.504
B vs. C 
-3393.333 2415.538* 3.499 3.24
B vs. T 
-850 2415.538 
.22 
.812
D vs. C _276.667 2415.538 
.023 
.264
D vs. T 2820 2415.538* 2.416 2.692
C vs. T 2543.333 2415.538* 1.966 2.428
* Significant at 95%
L-2
p F
Mean:
dtS 
Dev 
: S ,td S .
Table L2. Results of 1-way analysis of variance of cobalt concentrations in Myriophyllum
spicatum shoots from 4 sites in the lower Des Plaines River in 1991.
Collection sites are abbreviated as follows: Brandon Road = B; Treats Island =
T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test;
Between groups 3 83.729 27.91 7.443
Within groups 8 30 .3.75 p = .0 106
Total 11 113.729
Model 11 estimate of between component variance = 8.053
Group: Count: Mean: Std. Dev.: Std. Error
B 3 12.5 .866 .5
D 3 13.167 2.566 1.481
C 3 7.833 2.021 1.167
T 3 7.333 1 .893 1.093
One Factor ANOVA Xi : site Y5 : CO
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -. 667 3.647 .059 .422
B vs. C 4.667 3.647* 2.904 2.951
B vs. T 5.167 3.647* 3.559 3.268
D vs. C 5.333 3.647* 3.793 3.373
D vs. T 5.833 3.647* 4.537* 3.689
C vs. T .5 3.647 .033 .316
* Significant at 95p
L-3
Table L3. Results of 1-way analysis of variance of chromium concentrations in
Myriophyllum spicatum shoots from 4 sites in the lower Des Plaines River in
1991. Collection sites are abbreviated as follows: Brandon Road = B; Treats
Island = T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are
included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 1504.11 501.37 9.177
Within groups 8 437.067 54.633 p = .0057
Total 11 1941.177
Model II estimate of between component variance = 148.912
M , nJr oup .un:.UiL. t nII. S..LU. U v..: SLU. Error:
B 3 18.833 5.316 3.069
D 3 47.267 6.824 3.94
C 3 43.233 11.272 6.508
T 3 30.333 4.08 2.355
One Factor ANOVA X1 : site Y6 : CR
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -28.433 13.919* 7.399* 4.711
B vs. C -24.4 13.919* 5.449* 4.043
B vs. T -11.5 13.919 1.21 1.906
D vs. C 4.033 13.919 .149 .668
D vs. T 16.933 13.919* 2.624 2.806
C vs. Ti 12.9 13.919 1.523 2.138
* Significant at 957
L-4
f-' ,, ^ a & n - ^ f.... t . CfA r\t^.. . C f A •i .. .
-11 ;j
Table L4A. Results of 1-way analysis of variance of nickel concentrations in Myriophyllum
spicatum shoots from 4 sites in the lower Des Plaines River in 1991.
Collection sites are abbreviated as follows: Brandon Road = B; Treats Island =
T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test.
Between groups 3 358.229. 119.41 4.825
Within groups 8 198 24.75 p = .0334
Total 11 556.229
Model II estimate of between component variance = 31.553
Group: Count: Mean: Std. Dev.: Std. Error:
B 3 46.167 4.805 2.774
D 3 46.833 3.014 1.74
C 3 35.5 6.727 3.884
T 3 35.667 4.646 2.682
One Factor ANOVA X 1 : site Y : NI
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -. 667 9.368 .009 .164
B vs. C 10.667 9.368* 2.299 2.626
B vs. T 10.5 9.368 2.227 2.585
Dvs. C 11.333 9.368* 2.595 2.79
Dvs. T 11.167 9.3681* 2.519 2.749
C vs. T -_167 9.368 f.001i 041 1
* Significant at 95?%
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Table L 5 Results of 1-way analysis of variance of copper concentrations in Myriophyllum
spicatum shoots from 4 sites in the lower Des Plaines River in 1991.
Collection sites are abbreviated
as follows: Brandon Road = B; Treats Island = T; Du Page Bay = D;
Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 682.249 227.416 15.014
Within groups 8 121.173 15.147 p = .0012
Total 11 803.423
Model II estimate of between component variance = 70.757
Ctf rA•D •
dtS 
Error:Group: Count: rlean:. -,u. eV...
B 3 13.167 1.05 .606
D 3 31.033 1.38 .797
C 3 32.1 - 7.292 4.21
r 3 24.2 2.1 1.212
One Factor ANOVA X : site Y7 : CU
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -17.867 7.329* 10.538* 5.623
B vs.C -18.933 7.329* 11.833* 5.958
B vs. T -11.033 7.329* 4.019 3.472
D vs. C -1.067 7.329 .038 .336
D vs. T 6.833 7.329 1.541 2.15
Fr. T_ 7.9 17.329" 12.06 12.486
* S':nificant at 95%
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Table L5. Results of 1-way analysis of variance of vanadium concentrations in
Myriophyllum spicatum shoots from 4 sites in the lower Des Plaines River in
1991. Collection sites are abbreviated as follows: Brandon Road = B; Treats
Island = T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are
included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 3 2567.417 855.806 49.792
Within groups .8 137.5 17.188 p = .0001
Total 11 2704.917
Model II estimate of between component variance = 279.539
Grouo: Count: Mean: Std. Dev.: Std. Error:
B 3 47.167 4.537 2.619
D 3 19.833 .764 .441
C 3 20.333 6.898 3.983
T 3 7 0 0
One Factor ANOVA X 1 : site Y 10 : V
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D 27.333 7.807* 21.734* 8.075
B vs. C 26.833 7.807* 20.946* 7.927
B vs. T 40.167 7.807* 46.934* 11.866
D vs. C -. 5 7.807 .007 .148
D vs T 12.833 7.807* 4.791* 3.791F T .. .. .ir T- , ,' , -T , '
C vs. T 13.333 7.807* 5.172* 3.939
* Significant at 95%
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Table L6. Results of 1-way analysis of variance of barium concentrations in Potamogeton
nodosus shoots from 4 sites in the lower Des Plaines River in 1991. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 2 1300.667 650.333 7.136
Within groups 6 546.833 91.139 p = .0259
Total 8 1847.5
Model II estimate of between component variance = 279.597
.uo ea .n S bitd. Dev.: Std. Error:
B 3 23 5.5 3.175
D 3 48.667 8.836 5.102
C 3 48.333 12.848 7.418
One Factor ANOVA X 1 : site Y3 : BA
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D 
-25.667 19.076* 5.421 * 3.293
B vs. C 
-25.333 19.076* 5.281* 3.25
-vs. C 
.333 19.076 
.001 
.043
* Significant at 95%
L-8
Grnioun Cr.r t M .. «.. ^1 -1 r%
Table L7. Results of 1-way analysis of variance of cobalt concentrations in Potamogeton
nodosus shoots from 4 sites in the lower Des Plaines River in 1991. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 2 22.389 1 1.194 5.926
Within groups 6 1 1.333 1 .889 p = .038
Total 8 33.722
Model II estimate of between component variance = 4.653
One Factor ANOVA X 1 : site Y5 :CO
Ma!n •
iroUUp:. Co0UUIL.L I IO t:aF.)iLU. el.Cv.. rroLU,. '.1 I u . __
B 3 2 0 0
D 3 5.833 1 .258 .726
C 3  4.333 2.021 1.167
One Factor ANOVA X : site Y5 : CO
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -3.833 2.746* 5.835* _ 3.416
B vs. C -2.333 2.746 2.162 2.079
D vs. C 1.5 2.746 .893 1.337
* Significant at 95%
L-9
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Table L8. Results of 1-way analysis of variance of nickel concentrations in Potamogeton
nodosus shoots from 4 sites in the lower Des Plaines River in 1991. Collection
sites are abbreviated as follows: Brandon Road = B; Treats Island = T; Du
Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source: DF: Sum Squares: Mean Square: F-test:
Between groups 2 967.736 483.868 13.27
Within groups 6 2 18.773 36.462 p = .0063
Total 8 1 186.509
Model II estimate of between component variance = 223.703
One Factor ANOVA XI : site Y8 : NI
broup: Count: lean: ta. uev.: tLa. Error:
B 3 34.56.062 3.5
D 3 35.833 6.658 3.844
C 3 57.133 5.32 . 3.072
One Factor ANOVA X I :site Y8 :NI
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. D -1.333 12.066 .037 .27
B vs. C -22.633 12.066* 10.537* 4.591
D vs. C -21.3 12.066* 9.332* 4.32
* Significant at 95S
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Table L9. Results of 1-way analysis of variance of copper concentrations in Vallisneria
americana shoots from 4 sites in the lower Des Plaines River in 1991.
Collection sites are abbreviated as follows: Brandon Road = B; Treats Island =
T; Du Page Bay = D; Confluence = C. Aposteriori comparisons are included.
Analysis of Variance Table
Source. ODF:
Between groups 1
Within groups 4
Total 5 '
Sum Squares:
272.72
28.982
301.682
Mean Square
272.7
7.245
: F-test:
37.638
p = .0036
Model II estimate of between component variance = 265.455
One Factor ANOVA XI :site Y7 : CU
Group:
IB
T
Count:
3
3
Mean:
5.65
19.133
Std. Dev.:
2.858
2.515
One Factor ANOVA X 1 : site Y7 : CU
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t:
B vs. T [-13.483 6.103* 37.638* 6.135
* Significant at 95%
L-11
Std. Error:
1.65
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Appendix M.
Results of regression analyses for significant (p <_0.05) relationships
between elements in macrophyte roots, macrophyte shoots, and
sediments collected in 1987 and 1991 combined. Sample size,
degrees of freedom, slope, intercept and critical values of significance
are given in Tables 14 and 15.
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Figure Ml. Scatter plot of chromium and cadmium concentrations in macrophyte roots
collected from the lower Des Plaines River in 1987 and 1991.
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Figure M2. Scatter plot of vanadium and cobalt concentrations in macrophyte roots collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M3. Scatter plot of zinc and cadmium concentrations in macrophyte roots collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M4. Scatter plot of zinc and nickel concentrations in macrophyte roots collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M5. Scatter plot of aluminum and chromium concentrations in macrophyte shoots
collected from the lower Des Plaines River in 1987 and 1991.
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Figure M6. Scatter plot of aluminum and barium concentrations in macrophyte shoots
collected from the lower Des Plaines River in 1987 and 1991.
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Figure M9. Scatter plot of cobalt and nickel concentrations in macrophyte shoots collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M10. Scatter plot of copper and chromium concentrations in macrophyte shoots
collected from the lower Des Plaines River in 1987 and 1991.
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Figure Ml 1. Scatter plot of zinc and nickel concentrations in macrophyte shoots collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M 12. Scatter plot of barium and cadmium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M13. Scatter plot of barium and chromium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M 14. Scatter plot of barium and copper concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M 15. Scatter plot of boron and cobalt concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M16. Scatter plot of chromium and cadmium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M17. Scatter plot of copper and cadmium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M 18. Scatter plot of copper and chromium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M19. Scatter plot of zinc and barium concentrations in sediments collected from the
lower Des Plaines River in 1987 and 1991.
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Figure M20. Scatter plot of zinc and cadmium concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M21.
300 350 400
Scatter plot of zinc and chromium concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M22. Scatter plot of zinc and copper concentrations in sediments collected from the
lower Des Plaines River in 1987 and 1991.
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Figure M23. Scatter plot of zinc and nickel concentrations in sediments collected from the
lower Des Plaines River in 1987 and 1991.
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Figure M24. Scatter plot of mercury and barium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M25. Scatter plot of mercury and cadmium concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M26. Scatter plot of mercury and chromitum concentrations in sediments collected
from the lower Des Plaines River in 1987 and 1991.
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Figure M27. Scatter plot of mercury and copper concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Figure M28. Scatter plot of mercury and zinc concentrations in sediments collected from
the lower Des Plaines River in 1987 and 1991.
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Appendix N.
Results of regression analyses for significant (p < 0.05) relationships
between elements in macrophyte roots and shoots, macrophyte roots
and sediments, and macrophyte shoots and sediments. Analyses are
for individual species and analyzed in 1987 and 1991. Sample size,
degrees of freedom, slope, intercept and critical values of significance
are given in Table 16.
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Figure N 1. Scatter plot of barium concentrations in Myriophyllum spicatum roots and
shoots collected from the lower Des Plaines River in 1987 and 1991.
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Figure N2. Scatter plot of nickel concentrations in Potamogeton crispus roots and shoots
collected from the lower Des Plaines River in 1987 and 1991.
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Figure N3. Scatter plot of barium concentrations in Potamogeton nodosus roots and
shoots collected from the lower Des Plaines River in 1987 and 1991.
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Figure N4. Scatter plot of copper concentrations in Potamogeton nodosus roots and
shoots collected from the lower Des Plaines River in 1987 and 1991.
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Figure N5. Scatter plot of cadmium concentrations in Potamogeton pectinatus roots and
sediments collected from the lower Des Plaines River in 1987 and 1991.
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Figure N6. Scatter plot of cobalt concentrations in Potamogeton pectinatus roots and
sediments collected from the lower Des Plaines River in 1987 and 1991.
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